ake 


Keep your copies of 


THE SCIENCE TEACHER 


in this attractive binder 


e Strong metal retainers 
e Holds two years’ issues 


‘This fine, sturdily constructed looseleaf book, is beautifully bound 
in blue with the NSTA Seal and all lettering embossed in aluminum 
foil stamping. It will hold 16 complete issues of the magazine and will 
preserve your professional journal—no tearing, creasing, or fraying of 
copies. Essential for retaining The Science Teacher for permanent 


references. 
$3.00 each. 


Place your order now for an October mailing. Send directly to: 


NATIONAL SCIENCE TEACHERS ASSOCIATION 
1291 Sixteenth Street, N. W. Washington 6, D. C. 


* 
7+ s 
s . 
s 
s 
. s 
. 
s 
4 
. 
s 
. 
s 
. 
. 
s 
s 
s 
s 
“et 
; 
s 
s 
. 
: . 
. 
. 
s 
s 
- 
. 
3 
s 
: SC TEACHER 
s 
s 
a 
s 
Py 
s 
5 . 
4 
2 
s 
5 
s . 
s 
‘ 
7 
H 
: 
= 
: : 
be . 
s 
4 
. 
s 
s H 
. 
H H 


| 


Thank you teachers, nutritionists, health educators, 
food editors, and food writers for your support of 
Better Breakfasts over the past decade. This is the 
10th Anniversary of September Better Breakfast 
Month. Your interest in improving our Nation’s 
health and well-being through Better Breakfast 


activities is appreciated. 


135 South La Salle Street, Chicago 3 
A research and educational endeavor devoted to the betterment of national nutrition 


MEMBERS OF THE CEREAL INSTITUTE: Albers Milling Company, Los Angeles, Calif., Post Cereals Division, 
General Foods Corp., Battle Creek, Mich., General Mills, Inc., Minneapolis, Minn., Kellogg Company, 
Battle Creek, Mich., Malt-o-Meal Company, Minneapolis, Minn., National Biscuit Company, New York, 


N.Y., The Quaker Oats Company, Chicago, Ill., Ralston Purina Company, St. Louis, Mo., Van Brode 
Milling Company, Inc., Clinton, Mass. 
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COLOR MIXER 


A completely self-contained demonstration unit 


SHOWS— 


Primary Colors 
False Primaries 
Complementary Colors 
Color Fatigue 
Contrast Effect 
Complementary Shadows 


DETAILED TEACHER GUIDE INCLUDED 


No. 3671. 


No accessory equipment is required. The unit is portable and always 
ready for use. It operates on 115 volts. 


All the additive color phenomena ordinarily presented in elementary 
physics courses can be demonstrated with this convenient apparatus. 


Three separate light sources, each with independent intensity control 

and removable filter holder, are contained in the 15-inch cubical | 
cabinet. Large overlapping color spots are brilliantly projected onto the | 
10%2x10%-inch ground glass screen on the front surface. Seven diff- 
erent color filters are included. 


3671. COLOR MIXER, Singerman Each, $139.50 | 


(Adapted from a design by Joseph Singerman, Queen’s College, Brooklyn, N. Y.) 


W. M. WELCH SCIENTIFIC COMPANY | 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 | 
1515 SEDGWICK STREET, DEPT. T. CHICAGO 10, ILLINOIS, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Since its inception, your Association has 
examined and explored many facets of 
science instruction. Its success in many en- 
deavors is evident from the growth of the 
membership and the influence and effort 
directed to school science development. This 
past year has seen much reorganization 
within the Association preparing it to serve 
the membership, science education in gen- 
eral, and the nation’s youth. Special em- 
phasis has been placed upon development of 
a better K-12 science curriculum. Although 
much has been accomplished in curriculum 
development, considerable work needs to be 
done before the problem can reach a rea- 
sonable solution. Actually, as we all know, 
the problem of the curriculum is one that 
will ever be present. 

“ The important and guiding forces at the 
base of our educational system are the class- 
room teachers, superintendents, principals, 
supervisors, and counselors. If they function 
properly and contribute to the efficiency and 
success of the classroom, much can be done 
to advance our science education program. 
If classroom instruction is poor, misdirected, 
or inadequate, of what value is the super- 
structure? 

It is in the classroom that the boy or girl 
is introduced to the learning situation. It is 
personified by the teacher. That experience 
may be happy, profitable, and inspiring—or 
it may be disagreeable, monotonous, and 
deadly. Which it shall be is to no small ex- 
tent determined by the teacher. 

Furthermore, what is the sense of devel- 
oping sound, effective curricula full of fas- 
cinating materials, problems, and informa- 
tion, if, in the classroom, you have an in- 
structor incapable of utilizing properly these 
materials or interpreting their applications? 

Thus, we are proposing that in the year 
ahead our attention be centered on the ad- 
vancement of the science teacher and the 
pursuit of excellence in an Age of Science. 
We are not unmindful that there are other 
areas of experience that are extremely im- 
portant, such as language, music, social 
studies, and other fields, but these are best 
left to those whose enterprise it is to de- 
velop and promote them. 


To assist the teacher whose weakness may 
lie in the knowledge of specific subject 
areas, we have many programs promoted 
by organizations such as the National 
Science Foundation usually working through 
the universities, programs developed by the 
universities working independently, and pro- 
grams by many groups in industry. Several 
of these plans have been functioning for a 
number of years and are contributing con- 
siderable data and materials in the varied 
subject areas. 


But what are some of the other factors 


involved in teacher success? For the pur- 
pose of this brief introduction we may divide 
them into four groups. First, there are those 
involving the personal qualities of the 
teacher—patience, tolerance, an interest for 
the age group with which he works, friendli- 
ness, and a sincere desire for growth. These 
and others are frequently mentioned as attri- 
butes of the teachers considered as out- 
standing leaders. 

Secondly, the teacher and his relationships 
with other members of the staff are ex- 
tremely important. He must make proper 
use of any help afforded him. Where stu- 
dent teachers are available, a situation is 
created involving careful evaluation. How 
much help, such as laboratory and clerical 
assistants, should be provided? And the 
eternal problem of committee and extra- 
curricular activity must be taken into con- 
sideration. 

Thirdly, we have the question of the 
laboratories, equipment, teaching aids, and 
a thorough acquaintance of what is avail- 
able for present-day teaching. 

And fourth, perhaps the most important 
in contributing to success as related to the 
above factors is that of the economic well- 
being of the teacher. Will we be able to 
retain and recruit able teachers willing to 
keep abreast of the scientific progress in the 
face of substandard salaries? 

To what extent may your Association as- 
sist the school administration and the 
teachers to arrive at sound, concrete pro- 
posals to serve as guides? 

Obviously here, as in all matters human, 
the laws of variability limit action as to the 
results since no precise rule-of-thumb pro- 
grams can be developed. However, there 
are a number of guides sufficiently universal 
toward which attention could and should be 
directed to those involved, and which in the 
end would give us: Science Teachers, Seek- 
ing Excellence in an Age of Science. 


ROBERT A. RICE 
President, NSTA (1960-61) 


Programs of STAR awards for teachers 
have been conducted by NSTA in 1956, 
1958, and 1960 under grants from the Na- 
tional Cancer Institute. The Association 
hopes to continue this awards program, 
probably on an alternate-year basis. Thus 
there will not be a STAR program for 


1960-61. This announcement is made to 
forestall the large number of inquiries re- 
ceived at NSTA headquarters in the “off 
years.” Thanks for all the interest shown in 
the program, however; and if we may ven- 
ture a suggestion, why not use this year to 
consider and develop an outstanding science 
teaching idea, then report it in a forthcoming 
STAR program. 
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TO NSTA REVIEWERS 


NSTA, on behalf of its officers and staff, 
takes this opportunity to acknowledge with 
gratitude and sincere appreciation the work 
of Dr. Robert A. Bullington (Chairman), 
and the excellent cooperative efforts of his 
committee in contributing reviews for the 
Science Teaching Materials section of The 
Science Teacher. The committee members 
associated with Dr. Bullington since Septem- 
ber 1958 included the following: Miss Rose- 
mary Anderson, Dr. Jack Bennett, Dr. John 
Bower, Dr. Loren T. Caldwell, Mr. Kenneth 
Clayton, Mr. Donn D. Darsow, Mr. Mason 
G. Fenwick, Dr. Harvey A. Feyerherm, Dr. 
Howard W. Gould, Mr. James H. Grosklags, 
Dr. B. Ross Guest, Mr. Kenneth H. Harmet, 
Dr. Mazhar Hasan, Mr. Walter E. Haus- 
wald, Miss Lillian Hirsch, Mr. Thomas M. 
Janeway, Mr. Voris V. King, Dr. Wendell 
A. Lindbeck, Mr. Howard F. Matz, Mr. 
Wallace B. Miner, Mr. Carol K. Mathers, 
Dr. Ruben L. Parson, Dr. Martin Reine- 
mann, Dr. Charles J. Rohde, Jr., Miss 
Bernice Roth, Miss Virginia M. Schelar, Mr. 
Eldon G. Scriven, Dr. Edwin Shykind, Mr. 
Robert L. Smith, Mr. William E. Southern, 
Mr. George P. Stevens, Dr. George L. 


THIS MONTH'S 
COVER... 


Terwilliger, Mr. Herbert Tischler, Mr. Peter 
Y. Tsao, Dr. Bruce Von Zellen, Dr. Allen 
D. Weaver, Mrs. Alda Weedman, Mr. 
Robert Weirick, Dr. Harold A. Winters, and 
Mr. Robert C. Wittrup. 


The article, “Migration of Ions,” by 
William N. Nichols, published as a STAR 
60 feature in the May 1960 issue, con- 
tained an error of interpretation which 
is unwarranted and unlikely on the basis 
of information. 

The writer claims (last paragraph, page 
22) that “the sodium ions migrate through 
the glass, through the gaseous medium 
inside the bulb, and to the hot filament. 
The positive ions are there reduced to 
sodium atoms which plate out on the 
upper, cooler part of the bulb.” It is 
exceedingly unlikely that the sodium 
ions can move to the hot filament; it is 
much more likely that the electrons will 
move from the filament to the inside wall 
of the bulb. This has been shown to be 
true in several ways, notably through 
a crucial experiment in which an outside 
magnetic field causes the stream of elec- 
trons to move, altering the deposition of 
metallic sodium. 

A review of this subject is contained in 
the paper by D. K. Alpern, Journal of 
Chemical Education, 34:289. June 1957. 


Leo SCHUBERT 
The American University 
Washington, D. C. 


ELBERT C. WEAVER 
Phillips Academy 
Andover, Massachusetts 


The noted photographer, Ansel Adams, captures the 
earth in all its splendor in the many scenic wonders 
of the book This Is the American Earth, featured in 
the Book Review section on page 55. Mr. Adams’ 


cover scene, “Pasture,” is an original photograph, 
Sonoma County, California (courtesy of the Wells 


Fargo Bank and American Trust Company). 

Nancy Newhall, author of the inspiring prose 
poem in the book, expresses eloquently the con- 
servation theme portrayed in each of the magnificent 
scenes in this work. No other words can compete 
with her image of the cover scene: 


Shall we not learn from life its laws, dynamics, 
balances? 

Learn to base our needs not on death, destruction, 
waste, but on renewal? 

In wisdom and in gentleness learn to walk again 
with Eden’s angels? 

Learn at last to shape a civilization in harmony 
with the earth? 


SPITZ PLANETARIUMS 


represent a com- 
bination of the 
skills of the engi- 
neer, the astron- 
omer, and the 
educator. Space and time, sun, moon, 
stars, and planets are at the teacher’s 
command in any school which utilizes 


a Spitz Planetarium 


to prepare its stu- 
dents for the age 
of space. 


For information, write DEPARTMENT S 


SPITZ LABORATORIES, Inc. 


YORKLYN, DELAWARE 
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Introduction 


That the earth has an internal struc- 
ture not unlike that of a liquid-center 
golf ball is known from the travel times 
and types of seismic waves that are 
transmitted through it from earthquake 
shocks. As indicated in Figure 1, in 
gross form this structure can be de- 
scribed as a thin outer crust 5 to 65 
kms thick, an underlying mantle about 
2900 km thick, and a central liquid 
core at whose center at a depth of about 
5100 km there appears to be an inner 
solid core. The crust, which is the sub- 
ject of this paper, is of particular in- 
terest as it constitutes the surface upon 
which man lives. The stability, mineral 
composition, surface relief, and evolu- 
tionary changes of the crust all have a 
direct bearing upon man’s activities, 
wealth, and even life itself, as brought 
out by the disastrous earthquakes in 
Chile last spring. 


General Description of Crust 


Basically, the crust can be thought 
of as floating upon the underlying man- 
tle layer as though it were supported 
by a liquid. Actually, the mantle rock 
material is solid, but like most materials 
subject to long-term stress it appears to 
yield by plastic flow to the variations 
in pressure imposed by changes in 
weight of the overlying crust. This phe- 
nomenon of plastic flow of solid mate- 
rial can be observed in a short-period 


——€ by placing a heavy hammer 
upon the surface of a barrel of solid tar. 
Given sufficient time the hammer will 


not only sink into the tar but eventually 


will sink to the bottom of the barrel. 
The same tar, struck a blow with the 
hammer, would show ng visible imprint 
although the surface might, be locally 
shattered as if it weré glass. Therefore, 


the factor of time i§ an important one 


in considering all tectonic processes in- 
volving the crust, and the complex fold- 
ing of normally brittlécocks that is gb- 
served in many mountain ranges is evi- 
dence that the earth’s crust itself\has 
undergone \considerable plastic defor- 
mation overt the years. 

The concépt that the crust is in effect 
floating upon the underlying plastic 
mantle material, i.e., displaces its own 
weight in the mantle layer, is not.a new 


one, but there was little or no proof.to. 


support this concept until recently, As 
long ago as 1855, Sir George Airy ad- 
vanced the idea of avfloating ¢crust to 
explain why the gravitational attraction 
of mountainous masses ona plumb bob 
is invariably less than thatwhich, was 
computed. This conclusion is also sub- 
stantiated by gravity measurements, 
For example, it is observed that if one 
allows for the gravitational effect of 
changes in latitude (change in earth 
radius and the outward centrifugal 
force), change in elevation, and the 
gravity effect of the included mass of 
material above the mean surface of the 


earth (geoid) represented by-sea level, 
fhe theoretically computed values de- 
part from the actual variations in grav- 
ity“in a systematic manner is de- 
pendent upon elevation. This. departure 
is referred tovas the gravity 
anomaly in recognition of the French 
scientist by that name. He did pioneer 
gravity work (1740) in the Andes 
Mountains at the time of the famed 
expeditions of the French Academy to 
Lapland and what was then Peru (now 
Ecuador) to determine whether the 
earth was really flattened at the poles 
rather than at the equator, as some 
scientists thought at that time. 

The Bouguer anomaly values show 
an inverse relationship to elevation and 
suggest a compensating negative mass 
at depth whose gravity effect offsets that 
of the surface mass distribution. This 
phenomenon, known as isostasy, im- 
plies that at some depth below the sur- 
face ‘all terrestrial columns exert equal 
pressure. This situation, as visualized 
by Sir George. Airy, was analogous to 
the pressure exerted on the bottom of 
a harbor filled with shipping. As any 
floating body, in accordance with Ar- 
chimedes’ principle, displaces its own 
weight of the supporting medium, the 
bottom pressure everywhere will be the 
same. whether a ship is overhead or not, 
or whether the vessel is a light rowboat 
or a deeply laden cargo vessel. Under 
this concept of-isostasy the crust should 
be thicker beneath the continents than 
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beneath the oceans, and beneath moun- 
tains there should be downward pro- 


By G. P. WOOLLARD 


Professor of Geophysics, University of Wisconsin, Madison, Wisconsin 


jecting “roots” analogous to those asso- 
ciated with icebergs floating in the sea. 
The amount of root beneath a moun- 
tain would thus be directly proportional 
to the height of the mountain. 

An alternate interpretation for isos- 
tasy, however, had been advanced by 
the Archdeacon Pratt in 1854, It 
visualized the mountains as standing 
high because they are composed of 
lower density material. This is some- 
times referred to as the “dough” theory 
of isostasy in that it implies the crust of 
the earth has risen to varying elevations 
in response to some internal mechanism 
affecting its density, analogous to hav- 
ing varying amounts of yeast in differ- 
ent batches of bread dough on a table 
top. For years geologists debated not 
only the merits of these two different 
theories concerning the crust, but also 
the reality of the phenomenon of isos- 
tasy itself. It was not until the tech- 
niques of exploration seismology, as 
used for mapping subsurface geologic 
structure in the hunt for favorable loca- 
tions for the entrapment of oil, were 
adopted to the study of the crust that 
the problem was resolved. 


Seismological Study of the Crust 


The seismological study of the,crust 
dates from 1910 when a Yugoslav seis- 
mologist, Mohorovicic, announced that 
studies of the travel times for a local 
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earthquake in southeastern Europe 
showed that there was a change in seis- 
mic velocity from about 5.7 to 8.0 
km/sec at a depth of about 50 kms. 
This velocity discontinuity, now 
known as the Mohorovicic discontinu- 
ity, or more familiarly as the “Moho,” 
is one of the earth’s most consistent 
seismic horizons. As its depth appears 
to vary directly with the surface eleva- 
tion, and also appears to confirm the 
conclusion reached from the study of 
gravity data and the deflections of the 
plumb bob that the crust.appears to be 
floating and in a state of hydrostatic 


equilibrium, the “Moho” has been 


adopted as a seismi¢ marker for de- 
fining the base of the crust. 

Although the .““Moho” was dis- 
covered through/the analysis of earth- 
quake wave’ Aravel-time data, this 
method of/stady is neither as efficient 
nor as reliable as that based upon ex- 
plosive seismological techniques which 
permit one to carry out controlled ex- 
perimental studies of the crust. The 
following description, therefore, of cur- 
rent seismic methods of crustal study is 
confined to explosion seismology. 

The seismological study of the crust 
using explosions depends upon the 
physical laws of optics and particularly 


the refraction and reflection of com- 
pressional sound waves generated by 
an explosion. By controlling the time 
of an explosion and knowing accurately 
the distances from the point of the ex- 
plosion to a series of seismic wave de- 
tectors and the time of arrival of the 
wave front at each, it is possible to 
determine both the internal structure 
and thickness of the crust. The seismic- 
reflection method of depth determina- 


tion is identical to that embodied in the - 


use of the Fathometer for the determi- 
nation of the depth of water at sea. 
A sound pulse is generated by an ex- 
plosion, and the time it takes a reflected 
pulse (echo) to return is a direct gauge 
of the distance to the reflecting horizon. 
The reliability of the method is depend- 
ent upon a knowledge of the velocity 
with which sound is transmitted through 
the intervening medium. If the crust of 
the earth were a layer of homogeneous 
material, the reflection technique would 
adapt itself very well to the measure- 
ment of variations in crustal thickness. 
The earth’s crust, however, is far from 
homogeneous. In most areas it is com- 
posed of from two to four layers, but 
the number of layers and their velocity 
characteristics change from place to 
place. To adequately map any such 
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FIGURE 1. Cutaway section of earth showing basic internal structure. 


structure, it is best to use a technique 
which will permit the velocity of each 
layer and its thickness to be deter- 
mined. This can be done by using what 
is known as the seismic refraction 
method. In this method the arrival 
times of the explosive sound pulse are 
recorded at varying distances out to 
some distance approximately four times 
the depth that is to be investigated. 
Instead of timing a vertically or near 
vertically reflected echo, the times re- 
corded are those for sound that has 
traveled a predominantly horizontal 
path between the shot point and the 
detectors. These travel times, when 
plotted as a function of the distance 
from the point of explosion (shot point) 
to the various detectors, thus give a 
graph composed of segments of straight 
lines whose slopes are the reciprocal of 
the velocity at which the sound was 
transmitted in each layer. If the crust 
were composed of homogeneous mate- 
rial, the travel-time plot would define 
a single straight line. 

The refraction method is based upon 
Snell’s Law for refracted light. Its suc- 
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cessful application depends upon the 
layering within the crust being essen- 
tially horizontal and the fact that the 
deeper layers have a_ progressively 
higher velocity than the material above 
them. At each velocity layer interface, 
the energy that is critically refracted 
(refracted at 90°) into the underlying 
layer will travel along the boundary 
interface as a new source of energy 
radiating sound waves back towards the 
surface in accordance with Huygen’s 
principle. If the velocity of the under- 
lying layer is less than that of the over- 
lying material, however, the energy 
incident upon the boundary will be re- 
fracted downward in accordance with 
Snell’s Law, and no energy will be re- 
turned to the surface by a refracted 
path until higher speed material is en- 
countered. Fortunately, the geology of 
the crust is such that it is density- 
layered with the deeper material not 
only having a higher density but also a 
higher seismic velocity. Under these 
conditions there is upward refraction at 
each boundary, and the existence of 
layering is apparent on the travel-time 


graph by a change in the slope value of 
the graph. In Figure 2 a schematic rep- 
resentation is shown depicting the rela- 
tion between the travel-time graph data 
and the subsurface velocity structure 
for a three-layer situation. The seismic 
record (seismogram) shown contains 
all of the pertinent data concerning 
time. The shot instant which was re- 
layed by radio to the central recording 
site is transferred directly to a galva- 
nometer whose deflection defines this 
event on the seismogram, which is a 
moving recording strip of photographic 
paper. Each detector, which consists of 
a spring-mounted magnetic mass with 
a high moment of inertia inside of a 
coil, is likewise connected to a record- 
ing galvanometer through an amplify- 
ing circuit. Upon the arrival of the 
seismic wave front at the detector, a 
differential movement occurs between 
the coil mounted in the core and the 
spring-mounted high inertia core that 
induces a current in the coil. It is this 
signal which marks the arrival of sound 
pulse on the seismogram. Time lines 
are put on the seismogram at .001 sec- 
ond intervals through the use of a 
driven tuning fork or other device that 
can be relied upon to break a beam of 
light at fixed intervals. 

Depth determinations are based en- 
tirely upon the optical ray theory. The 
basic depth equation for a two-layer 
situation, for example, is 

2 cos i 
where T is the V» layer zero-distance 
time intercept value (see Figure 2), h 
the thickness of the upper V;, layer, 
i the angle of the incident ray refracted 
at 90° along the V,—Vz layer inter- 
face, and V, the velocity in the surface 
layer. The values of V, and V2 are 
taken directly from the graph, as is the 
value T. The angle of incidence for the 
ray refracted at 90° at V,—Vz, inter- 
face is determined from Snell’s Law, 
which states 
po Sin incident ray 
V2 Sin refracted ray 


As the refracted ray is specified for 90° 
and the sin of 90°= 1, the ratio of the 
velocity values V, and V2 determined 
from the travel-time graph define the 
incident ray. The only unknown, there- 
fore, is h, the thickness of the upper 
layer having a velocity V;. Where sev- 
eral layers are involved, equations sim- 
ilar to the one given above are used. 
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The accuracy of the seismic refrac- 
tion method where it has been checked 
by drilling in oil field exploration work 
is well within ten per cent, and there is 
every reason to believe that the method 
gives a similar degree of reliability in 
the study of the crust. 


Results of Crustal Seismic 
Measurements 


Most of the measurements of crustal 
structure by the explosive seismic 
method have been done since the end 
of World War II. The program of meas- 
urements has not been restricted to any 
one continent or ocean and has been 
literally world-wide in scope. As a re- 
sult we now have a better idea about 
the structure of the crust and how it 
varies in thickness with changes in sur- 
face relief. In the oceans, for example, 
we find that the crust is relatively thin 
(5 to 6 kms) and that it has a rather 
simple velocity structure of either one 
or two layers with velocity values in the 
range 6.4 to 6.7 km/sec. On the con- 
tinents, on the other hand, the thickness 
of the crust at sea level is about 34 kms, 
and it thickens as the surface elevation 
increases up to values in the range 55 
to 65 kms beneath the high mountains. 
The internal structure also varies con- 
siderably with a single layer indicated 
in some areas and several layers in 
other areas. The velocity values vary 
from about 5.4 to 6.2 km/sec at the 
surface to as much as 7.6 km/sec near 
its base. The only factor that appears 
to be common to both the continents 
and the oceans is the velocity of the 
underlying mantle rock which every- 
where appears to be characterized by 
a velocity of about 8.0 km/sec. 


Relation Between Gravity Anomalies 
and Seismic Measurements 


As already mentioned, there is a 
systematic inverse relationship between 
Bouguer gravity anomalies and the sur- 
face elevation that Sir George Airy 
attributed to variations in crustal thick- 
ness on the assumption that the crust 
floats upon the mantle. That this con- 
cept in gross form is substantiated by 
the seismic measurements is shown in 
Figure 3, representing a compilation 
of gravity and seismic data in the same 
areas from different parts of the world. 
From Figure 3 and the results of labo- 
ratory and field measurements of the 
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seismic velocities and density values 
associated with different kinds of rocks, 
we can reach the following general con- 
clusions concerning the crust: (1) the 
crust has a mean density of about 2.86 
gm/cc, and the underlying mantle a 
density of about 3.32 gm/cc; (2) the 
crust does appear to float upon the 
mantle; (3) the surface elevation is 
directly related to crustal thickness, and 
the freeboard to root ratio for average 
crustal conditions is about 1:6.7. There 
are, however, significant departures 
from these over-all generalizations. For 
example, we know that the crust does 
vary in mean density from the normal 
value of 2.87 gm/cc over fairly large 
areas. Where the density is greater than 
normal, the surface elevation is less and 
the crustal thickness greater than nor- 
mal. Conversely, where the mean den- 
sity is less than the normal value, the 


surface elevation is higher and the 
crustal thickness less than normal. 
These conclusions have been demon- 
strated by both seismic measurements 
and the analysis of associated gravity 
data. The cause for these departures in 
crustal composition are as yet not un- 
derstood, and they do not appear to be 
related to observable surface-geologic 
features except in the case of granitic 
batholiths which appear to be charac- 
terized by both a subnormal density 
and seismic velocity. 


Regional Versus Local Isostatic 
Compensations 


Another factor associated with the 
crust beside its thickness and composi- 
tion is its strength and ability to sustain 
variations in load associated with local 
changes in topography. In this connec- 
tion, it is useful to think of the crust as 
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FIGURE 2. 


Seismic travel-time plot, seismogram, and depth section. 
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being like a sheet of ice on a lake. Mountains of Wyoming, that appear to 
When one steps out on a sheet of ice be regionally compensated and without 
over a lake it frequently can be seen to underlying roots. Although such areas 
bend down like an elastic sheet. The can be recognized from analytical 
ice does not break although it is obvi- studies of gravity data, present knowl- 
ously deformed over a wide area by edge of the strength of the crust is still 
our weight. This constitutes regional too limited to permit one to gauge ex- 
isostatic compensation as the added actly how much load can be sustained 
weight is in part carried by the strength through regional compensation rather 
of the ice and in part displaces the than through local compensation. A 
underlying water over a wide area. If rough rule of thumb, though, is that if 
the strength of the ice were exceeded the width of the topographic feature 
and the ice broke, however, one would does not exceed three times the prob- 
end up floating in the underlying water. able thickness of the crust for the 
This would constitute local isostatic region as a whole, it is probably re- 
compensation as now one’s weight is gionally compensated. 

sustained only in terms of the density 

differential between ourselves and the Physical-Chemical Relations 

water, with our head representing free- Another phenomenon of interest that 
board topography and the rest of our is related to the crust is that in many 
body the compensating root. Although areas, such as the Gulf Coast, the deep 
local compensation applies to all major exploration work for oil indicates that 
topographic features, there are many here there has been an accumulation 
smaller features, such as the Bighorn of about 50,000 feet (15 kms) of sedi- 
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FIGURE 3. Seismic sections of crust and related Bouguer gravity anomalies. 
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mentary rock material—sand, silt, and 
mud. As the structural attitude of this 
material shows that the Gulf Coast area 
has been progressively sinking as the 
material was deposited, one is con- 
fronted with the problem of how 15 
kms of material can be added to the top 
of the crust and have the surface sink 
instead of rise as would be predicted 
from Archimedes’ principle. Obviously 
the crust must be mechanically de- 
formed in such areas or some phenom- 
enon is operative that results in a thin- 
ning of the crust by attrition at its lower 
boundary that keeps pace with the ad- 
dition of material at the surface. One 
theory that has been proposed in con- 
nection with the latter explanation 
(Kennedy, 1959) is that the mantle 
material immediately beneath the crust 
is composed of the rock eclogite and 
that the basal portion of the crust is 
composed of basalt. Eclogite can un- 
dergo a reversible polymorphic phase 
transformation to a lower density form 
which is basalt, with changes in either 
temperature or pressure. The addition 
of surface sediments under this hypoth- 
esis increases the pressure and auto- 
matically thins the crust by inducing 
the reverse of this transformation. One 
area where it should be possible to test 
this hypothesis on a continental-wide 
scale is Antarctica, where the super- 
imposed load of ice is the equivalent 
of over one km of sedimentary rock 
material. 

Another physical-chemical phase 
transformation that has been consid- 
ered in connection with the crust is the 
transformation of the high-density rock 
peridotite to the lower density form 
serpentine, on the assumption that the 
mantle material is composed of perido- 
tite. This transformation, which is also 
reversible, is dependent upon the addi- 
tion of water and a temperature of less 
than 500°C. It has been proposed 
(Hess, 1955) as an explanation for the 
long-term rise of plateau regions, such 
as the Colorado Plateau where the in- 
cised meanders of the Colorado Can- 
yon suggest that the surface has risen 
over a mile in recent geologic time. 


Instability of the Crust 


It is clear from the evidence of the 
surface geology that the continental 
crust has not only been subject to tre- 
mendous upheavals, fracturing, and 
horizontal movement, but also periods 
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of subsidence allowing great inunda- 
tions of the seas. Some areas, as Wis- 
consin, appear to have had almost a 
continuous history of domal uplift over 
the past 400 million years. Adjacent 
areas, as the peninsula of Michigan and 
Illinois on the other hand, have had a 
history of almost continuous subsi- 
dence. Figure 4 shows the difference in 
level of the crystalline rock surface on 
a line from North Dakota across Min- 
nesota, Wisconsin, and Michigan. The 
explanation for these differences in 
crustal behavior in adjacent areas is 
not known. They might be related to 
vertical convectional flow in the under- 
lying mantle induced by heat flow from 
the central core of the earth. Such con- 
vection currents conceivably might pile 
up crustal material at points of down- 
flow and thin the crust at points of 
upward and outward movement, or 
have the reverse effect in bulging the 
crust upward over points of upflow and 
dragging it down at points of downflow. 
The latter explanation has been ad- 
vanced by Ewing (1960 Vetlesen Lec- 
ture) to account for the Mid-Atlantic 
Ridge which extends almost the entire 
length of the Atlantic Ocean. 

That the crust is subject to large- 
scale torsional forces which have been 
a dominant horizontal component that 
presumably are also related to move- 
ment in the underlying mantle is evi- 
denced by the pattern of the world’s 
earthquake belts. These show areas of 
localized shear and horizontal move- 
ment which in the case of California 
has resulted in a gross displacement of 
over 150 miles northward of the coastal 
area relative to the rest of the continent 
in recent geologic time. In Japan the 
evidence is that the coastal area is mov- 
ing to the south. These observations, 
therefore, suggest that the entire Pacific 
Ocean Basin is rotating in a counter- 
clockwise direction. This appears to be 
further substantiated, as shown in Fig- 
ure 5, by the “ring of fire” defined by 
both earthquakes and volcanic activity 
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that mark the boundary of this, the 
earth’s largest crustal feature. 


Conclusion 


In conclusion it can be said that the 
problems of the crust are many, and 
our knowledge of the basic phenome- 
na related to it is still so limited that 
crustal study can be expected to remain 
an intriguing branch of scientific study 
for some time to come. Perhaps when 
we know more about the crust we shall 
be able to unravel the problem of the 
origin of the continents and the ocean 
basins. At the moment, the theories on 
the origin of these features range from 
one having a primordial oceanic crust 
with the continents growing by accre- 
tion from nuclei of oceanic volcanic 
islands to major variations in crustal 
thickness being the result of convec- 
tional flow on a gigantic scale at an 
early stage in the earth’s history. 
Another problem that might be re- 
solved through further study of the 
crust is that of continental drift. Cer- 
tainly the geologic evidence suggests 


that several of the now existing con- 
tinents may have been at one time part 
of a larger mass. The evidence, how- 
ever, is far from convincing and implies 
a mobility that is difficult to reconcile 
with physical theory unless it can also 
be proved that the earth’s crust as a 
whole is free to migrate as an inde- 
pendent entity about the earth which 
it encloses. 
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HAVE been impressed by the fact 

that many high school and college 
students who exhibit an active interest 
in science courses are generally ab- 
sorbed in the factual aspects of the sub- 
ject matter. They are frequently una- 
ware that science is not subject matter, 
but rather a method of approaching the 
study of subject matter in any field. 

Biology, chemistry, physics, geology, 
etc., are called sciences primarily be- 
cause the nature of their phenomena is 
sympathetic to the approach of science 
observation, experimentation, hypothe- 
sis development, and the formulation of 


board conceptual schemes. 


In an attempt to bring this aspect 
home to the students, I have formu- 
lated an assignment on photosynthesis, 
chosen because it is important and a 
student can easily garner a general 
knowledge of the process from the data 
supplied. The assignment has been de- 
signed for students who have no knowI- 
edge of botany, and it is given to high 
school biology students before they 
study photosynthesis. In fact, it is used 
as an introduction to photosynthesis. 
If students have a feel for looking at a 
problem from the point of view of a 
scientist, they can do quite well with 
the assignment. 

The value of the assignment, how- 
ever, extends beyond this one applica- 
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tion. I asked both the chemistry and 
physics departments to give it to a cross 
section of the students in their classes 
who have had no botany or biology. 
The English or history teachers also 
gave it to some of their students. Be- 
cause it is, after all, an exercise in dis- 
ciplined thought, the students who per- 
form most adequately are those who 
have developed the habit of rigorous 
mental application regardless of their 
subject-matter interest. 

Similar assignments can be devel- 
oped in such areas as heredity, the 
kinetic theory, or the Young-Helmholz 
theory of color vision. If you try this 
project in your classes, please write the 
author and share your results. 


Interpretation of Experimental Results 


EXPERIMENT A 


One leaf from each of two similar, 
well-watered geranium plants was 
tested for starch. The leaf from Plant 
A, which had been kept in the dark for 
24 hours, contained no starch. The leaf 
from Plant B, which had been in bright 
light for 24 hours, contained much 
starch. 


EXPERIMENT B 

A variegated leaf (one which . is 
white and green) was removed from a 
healthy, well-watered plant which had 
been in the bright light for 24 hours 
and tested for starch. It showed heavy 
starch deposits in the green part of the 
leaf but little in the white part. 


EXPERIMENT C 


A healthy, well-watered geranium 
plant was placed in the dark for 24 
hours; then it was removed and the 
upper surface of Leaf A was coated 
with vaseline; the under surface of Leaf 
B was coated with vaseline; and both 
surfaces of Leaf C were coated with 
vaseline. The plant was placed in bright 
light for 24 hours and then leaves A, B, 
and C, and an uncoated Leaf D were 
tested for starch. Leaf D had the most 
starch; Leaf A, good starch deposits; 
Leaf B had very little starch; and Leaf 
C had none. 


EXPERIMENT D 


Two healthy geranium plants were 
placed in the dark for 24 hours. Plant A 
was normally watered. Plant B had not 
been watered for two weeks and the soil 
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was dry. Both plants were then placed 
in the sun for 24 hours and a leaf from 
each tested for starch. The leaf from 
Plant A showed heavy starch deposits. 
The leaf from Plant B showed none. 


EXPERIMENT E 


Both the upper and under surface of 
a leaf from a healthy, well-watered 
geranium plant were examined care- 
fully under a microscope. It was ob- 
served that there were a few scattered 
openings or pores in the upper surface 
of the leaf and a large number of sim- 
ilar pores on the under surface. 


EXPERIMENT F 


A healthy, well-watered geranium 
plant was placed in the dark for 24 
hours and then removed. One healthy, 
exposed leaf was gently twisted on its 
petiole (stem) so the under surface 
was up. It was held in this manner so 
it could not twist back. No damage was 
done to the leaf or the petiole. After 
24 hours, the inverted Leaf A and 
another healthy exposed Leaf B were 
tested for starch. Both showed starch 
deposits, but the deposits were 
markedly heavier in Leaf B. 


Answer the Following Questions 


1. What is the variable in Experi- 
ment A? 

2. In which of the two experiments 
is there one common variable? 

3. The observations in Experiment 
C are possibly explained by the obser- 
vations in which experiment? 

4. What is the one basic variable in 
Experiment C? 

5. The observations in Experiment 
F may possibly be confirmed by the 
observations in which experiment? 

6. Which plant is the control in Ex- 
periment C? 

A hypothesis is an idea which you 
think might be the true explanation of 
an observation or a result. With a hy- 
pothesis you can predict what might 
happen under various circumstances 
and then test your prediction experi- 
mentally to see if your hypothesis is 
correct. In each of questions 7 through 
11, you will be asked to make a hypoth- 
esis from the results of some of the ex- 
periments. In each case tell why the 
results lead you to the hypothesis you 
stated. 

7. Develop a hypothesis to explain 
the results of Experiment A. 

8. Develop a hypothesis to explain 
the results of Experiment B. 
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9. Develop a hypothesis to explain 
the results of Experiment C. 

10. Develop a hypothesis to explain 
the results of Experiment D. 

11. Develop a hypothesis to explain 
the results of Experiment F. 

12. conceptional scheme or 
theory is made from weaving together 
related hypotheses into a logical system 
which can, or should, explain a compli- 
cated process. If the theory is a good 
one, you can predict what will happen 
in or to the process under a variety of 
circumstances. You can then create the 
various circumstances in the laboratory 
and see if your predictions are con- 
firmed. If they are, your theory is a 
good explanatory, working tool and 
will remain so until you strike a circum- 
stance which the theory will not ex- 
plain. Then you must either modify or 
discard your theory. Generally, if the 
theory has proved useful, it is at least 
partially correct and will be modified 
rather than discarded. 

With the foregoing in mind, study the 
hypotheses you have made in answer- 
ing questions 7 through 11, and then 
construct a theory of starch formation 
by plants which will explain the process 
and permit you to predict results of ex- 
periments dealing with the production 
of starch in plants. In answering this 
question, you must stick to the experi- 
mental results offered in the six experi- 
ments for these are the only pieces of 
evidence you have. Now, if you wish 
to use your imagination and general 
knowledge of the process to add to your 
theory, you are encouraged to do so, 
but in your writing be sure you distin- 
guish clearly between which statements 
result from the observations made on 
the six experiments, and which state- 
ments are imaginative projections sug- 
gested by the results. 


Optional Question for Extra Credit 


Make an assumption using your 
imagination and/or general knowledge 
about an important factor in the pro- 
duction of starch suggested but not 
proven by Experiment C. Then briefly 
outline an experiment which you think 
would test the validity of your assump- 
tion. Your assumption does not have to 
be correct. You will be graded on the 
manner in which you present your as- 
sumption, the reasons you think it is 
important, and the imagination and 
care with which you plan your experi- 
ment to test the assumption. 


Wilkens-Anderson has earned its place 
as specialist in Apparatus for Semi- 
Micro chemistry . . . through the years 
authors have looked to us for the pieces 
which made their Semi-Micro text books 
and manuals so successful and easy to 


use! Seven text books now show WACO 
S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 


According to 

SEMI-MICRO LABORATORY 

EXERCISES In High School 
Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents 
in WACO Reagent Bottles, in rows. 
Made of hard maple and birch, a perm- 
anent piece used many years. Size 12 x 
10% x 1% inches. Without bottles, $3.25 
each . . . in dozen lots $2.95 each. 
Specify Cat. No. T 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi- 
Micro Qualitative and Organic Chemis- 
try. WACO Monel Spatulas are nicely 
balanced, permanent pieces. Glassware 
breakage is reduced, as scratching is 
eliminated. 


No. T-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “Non-Returnables!” 


WRITE TODAY FOR 2 
FREE BROCHURES ... 


¢ Complete Catalog WACO Semi-Micro 
Apparatus, Vol. T. 


¢ Listing of S-M Apparatus according 
to SEMI-MICRO LABORATORY EX- 
ERCISES In High School Chemistry, 
Fred T. Weisbruch. 


LABORATORY SUPPLIES AND EQUIPMENT 


WILKENS-ANDERSON 


4525 W. DIVISION ST.’ CHICAGO 51, AL 
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HE first year of the 1960 decade 

promises to be a momentous one 
for the National Science Teachers As- 
sociation—and for all “science-prone” 
students and their teachers. The 
inauguration of the Future Scientists of 
America (FSA), an activity of NSTA 
dealing with services, materials for 
teachers, and club-type organizations 
for students, will be accomplished in 
September 1960. The initial offerings 
of FSA will include: 


® The chartering of school science 
clubs as chapters of FSA. 


® A sponsor’s guide for teachers 
containing suggestions for operation of 
an FSA chapter and appropriate re- 
lated activities that confront a science 
teacher during the year. 


& A quarterly newsletter published 
by FSA containing news and describ- 
ing work that is taking place in the 
FSA chapters. 


& A chapter charter or plaque for 
the school, and membership cards, 
pins, and other insignia for students. 


& A “Vistas in Science” series tak- 


ing the general format of paperback 
books, each consisting of a historical 
review, an approach to research, and a 
student project section within a par- 
ticular science discipline. 


> Suggestions for the operation of 
a youth science congress in which 
students meet to present papers about 
work they have accomplished individu- 
ally during the year. 

The FSA organization was estab- 
lished after nearly four years of inten- 
sive study by NSTA through its Future 
Scientists of America Foundation. It 
will function as an _ extracurricular 
student activity open for membership 
to all secondary schools in America. 
At the suggestion of the Future 
Scientists of America Foundation Ad- 
ministrative Committee and NSTA 
Standing Committee I (Science Edu- 
cation Activities for Youth), a steering 
committee comprised of practicing 
science teachers will be established to 
assist in guiding further development 
and administration of the Future 
Scientists of America program. 


Along these same lines, a group of 
science teachers, science educators, 
supervisors, superintendents, and other 
interested persons in the science field 
have been drawn together as a “sound- 
ing board” to aid in establishing the 
validity of suggested future plans and 
ideas for the expansion of the FSA. 
The title given to this group is the 
Field Advisory Board (FAB), which 
now has 150 members. 

Through suggested activities, serv- 
ices, materials, and club-type activi- 
ties, FSA aims to assist the teachers of 
America in locating and nurturing able 
and interested students who have the 
potential to become productive in the 
scientific endeavor. It is the desire of 


FSA to cooperate in every possible way 
with all existing youth programs in 
science such as state junior academies 
of science, state talent searches, sum- 
mer institutes for high school students, 
and others. 

The cost of affiliating an FSA chap- 
ter will be based on the total school 
enrollment which supports the chapter. 
For example, two or three small 
schools may find it desirable to co- 
operate in forming and sponsoring a 
single chapter of FSA. Larger schools, 
of course, will have their own school 
chapters. 

The initial chartering fees for vari- 
ous categories of school populations 
are as follows: 


$5 
$8 


The yearly charter renewal fees 
have been set at these figures: 


$2 
$3 
$4 


These fees were established after 


THE SCIENCE TEACHER 


Be 
t 
| 
¢ 
4 
ov 
a 
ans 
< 
Ke 
a 
4 


considerable study of the cost patterns 
of other comparable youth organi- 
zations and on best estimates of actual 
costs to NSTA of providing the pro- 
jected FSA services and materials. 


Earlier, we mentioned the sponsor’s 
guide or handbook. A copy will be 
presented to sponsors of all chapters 
upon completion of official charter re- 
quirements. A tentative content out- 
line for this guidebook was established 
by a group of teachers at the NSTA 
convention in Kansas City in 1960. 
This outline was submitted to the Field 
Advisory Board for recommendations, 
suggestions, additions, deletions, and 
revisions. After tabulation was made 
and the content decided upon, the 
writing of the actual manuscript 
needed to be accomplished. To achieve 
this, the NSTA followed a rather un- 
usual but highly effective approach. In 
discussing the guide, it was felt that 
one of the most important factors was 
to have a guide written by and for class- 
room science teachers who realize the 
materials and services most needed. 
The most expedient way to achieve 
this end was to appoint a group of 
writers to meet and prepare the rough- 
draft manuscript which would even- 
tually become the FSA _ sponsor’s 
guide. This writing team consisted of 
seven members: Harry K. Wong, 
teacher of biology, Menlo-Atherton 
High School, Atherton, California; 
Nellie McCool, teacher of science, 
Highland View Junior High School, 
Corvallis, Oregon; Harry Packard, 
doctoral candidate, School of Educa- 
tion, University of North Carolina, 
Chapel Hill; William Powell, teacher of 
chemistry, Edwardsville High School, 
Edwardsville, Illinois; Edward Beach, 
Administrative Assistant, Department 
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of Education, Prince George’s County, 
Upper Marlboro, Maryland; Joan 
Hunter, teacher of biology, West 
Senior High School, Aurora, Illinois; 
and Kenneth B. Hobbs, Executive 
Secretary, Ohio Academy of Science, 
Columbus, Ohio. This group met and 
wrote a preliminary edition of the guide 
from June 17 to 23 in Washington, 


A work of this nature must be kept 
up to date, and in order to facilitate 
this, a summer work conference of 
representative FSA sponsors in 1961 
is already in the planning stage. The 
ramifications of such a meeting could 
be many. An interchange of usable 
ideas and acceptable practices from 
one chapter sponsor to another would 
seem inevitable under these conditions. 

One of the most important facets of 
the FSA will be a quarterly newsletter, 
The FSA Centrifuge, through which 
communication among chapters and 
even individuals within the chapters 
will be encouraged and transmitted. As 
with any newsletter, the main topics 
for discussion here will be operation, 


structure, news, and events about the 
various chapters of FSA. Science 
World, a publication of Scholastic Mag- 
azines, Inc., is continuing to publish 
“Tomorrow’s Scientists” as a portion 
of its content through the 1959 agree- 
ment with the NSTA Board of Direc- 
tors. This is a publication in which a 
student may have a piece of his own 
work appear in print with a personal 
by-line—a very gratifying experience 
for a high school student. 

A set of materials for sponsors will 
accompany the issuance of an FSA 
charter. Included in these will be a 
plaque of unique and colorful design, 
a group of membership cards for 
students, a sponsor’s guidebook and 
a listing of a modest array of FSA pins 
and insignia for those who desire them. 

Another promising segment of the 
FSA operation is the production of the 
publication series under the general 
title of “Vistas in Science.” Each book 
will be concerned with a specific 
area of science such as cell physiology; 
biochemistry, herpetology, oceanogra- 
phy, and metallurgy. These books 
will contain three sections: first, a brief 
presentation of the discipline or field 
to be investigated; second, research 
methods and problems in the area; and 
third, suggestions for student projects 
relating to the particular field. Projects 
will vary from a simple, directed type 
in which almost all instructions are 
given to a complex, open-ended type 
in which instructions are limited to 
virtually nothing more than a thought- 
provoking problem. 

The “Vista” series will be one of 
the many services rendered without 
additional cost to the FSA chapters. 
Each FSA chapter will receive one 
copy of each title as it is published. 
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Plans call for the first of these to be 
off the press early in 1961. The “Vista” 
series will be published, advertised, 
and marketed by Scholastic Book 
Services of Scholastic Magazines, Inc., 
through their “Science Book Club” 
for youth. 

The writing of the planned publi- 
cations involves considerable effort on 
the part of many people. One such 
group is the “Vistas in Science” Edi- 
torial Board composed of the following 
individuals: Frederick Fitzpatrick, Pro- 
fessor of Science Education, Teachers 
College, Columbia University, New 
York City; Sister M. Gabrielle, Princi- 
pal, Holy Trinity High School, Hart- 
ford, Connecticut; Mason Boudrye, 
Executive Secretary, Minnesota 
Academy of Science, Minneapolis, 
Minnesota; Robert D. Binger, Super- 
visor of Science, State Department of 
Education, Tallahassee, Florida, Gra- 
ham DuShane, Editor of Science, 
American Association for the Ad- 
vancement of Science, Washington, 
D. C., and Hugh Odishaw, Executive 
Director, IGY, National Academy of 
Sciences, Washington, D. C. This 
Board will govern the entire project, 
and at least one member of the Board 
will work directly with the writer and 
committee to produce each individual 
“Vista” publication. 

Youth science congresses have been 
of great value in many sections of the 
country. In conjunction with FSA, it 
is now planned to run a pilot study of 
such congresses in various parts of the 
United States within the next year or 
two. If these tryouts prove favorable, 
state and regional youth science con- 
gresses may be incorporated into the 
operations of FSA. 

A youth science congress gives the 
individual student the opportunity to 
participate in an experience which is 
similar to that of our practicing 
scientists. This would emphasize writ- 
ing, reporting, and physical presenta- 
tion or speaking on the part of the 
person involved. Such symposium 
endeavors should also stimulate a last- 
ing interest in the basic processes of 
scientific inquiry. 

For nine consecutive years the 
NSTA has successfully conducted a 
student science awards program called 
the Science Achievement Awards for 
Students (SAAS). An amalgamation 
of this annual activity into the new 
FSA program will be most desirable. 
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However, some changes will be in- 
corporated in 1961. For example, the 
name will be changed to the Future 
Scientists of America Awards, and 
henceforth the program will be an in- 
tegral part of FSA. Last year there 
were approximately 6300 entries in 
this science awards contest, and the 
number should increase this year. 
Materials and information concerning 
the 1961 program are currently avail- 
able from NSTA, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. 

The forming of an FSA chapter can 
be accomplished in many ways. A 
single school or a group of schools may 
participate. Even an interested group 
of students outside of an actual edu- 
cational plant may participate in this 
program if other acceptable adult spon- 
sorship can be assured. The purpose 
of this new organization is to assist 
the sparsely populated regions of the 
country which contain small schools 
with insufficient numbers of students 
to organize individually an effective 
chapter of FSA. 

Many other activities are contem- 
plated for the evolving FSA program. 
These may include, for example, the 
production of guidance career films, a 
U. S. Youth Registry for Achievement 
in Science and Mathematics, and pos- 
sible summer conferences for FSA 
student leaders. The registry would be 
an accumulation of names of science 
students throughout the United States 
based on state, regional, or national 
achievement, or those who have been 
recognized as highly capable students. 
For example, selection of a student 
for one of the National Science Foun- 
dation summer institutes will make 
him eligible for placement on the 
registry. The reason for establishing 
such a registry is that it will produce a 
reservoir of identified science talent 
correlated with extracurricular activi- 
ties and achievements in _ science. 
Another main objective is to bring to- 
gether meritorious students and the 
admissions officers of colleges and uni- 
versities having special programs or 
scholarships in science. 

The FSA youth program with its 
services to teachers and club activities 
for students is an ambitious under- 
taking for the NSTA. This operation 
was spearheaded by science teachers 
throughout the United States when a 
questionnaire and opinionnaire were 
circulated by NSTA to approximately 


15,000 classroom science teachers ask- 
ing for help in establishing directions 
and making decisions about this 
new youth organization. The results 
proved to be favorable, since the 
science teachers expressed the opinion 
that such an organization was not only 
feasible, but also bady needed. 

In the summer of 1959, having com- 
piled the advice and experiences of 
over 2000 scientists, science educators, 
science teachers, supervisors, superin- 
tendents, and other interested persons 
directly connected with education and 
youth organizations, the NSTA Board 
of Directors approved the general plan 
for an FSA program. At this meeting 
also, the appointment of a Director of 
Youth Activities was authorized, and 
Mr. William P. Ladson joined the 
NSTA staff on February 15, 1960 in 
this capacity. Mr. Ladson was formerly 
head of the Science Department at 
Groveton High School in Fairfax 
County, Virginia, and has a wide back- 
ground of association with youth acti- 
vities, professional organizations, and 
science institutes. (See “NSTA Activi- 
ties,” The Science Teacher, February 
1960. p. 54.) 

The FSAF Administrative Commit- 
tee and the NSTA Board of Directors 
authorized Dr. Zachariah Subarsky, 
Coordinator of Special Science Activi- 
ties at the Bronx High School of Science 
in New York City, to guide the prepara- 
tion of an operational plan for the 
Future Scientists of America. At the 
Board of Directors 1960 annual meet- 
ing in Los Angeles, California, the spe- 
cifications for the operation of a Future 
Scientists of America program under 
the auspices of NSTA were authorized. 

The FSA is ready to go. All of the 
organizational preparations and pro- 
cedures have been accomplished. The 
materials and services to assist you in 
your task of locating and nurturing the 
interested and motivated students into 
science fields have been prepared. The 
FSA program was designed by science 
teachers, inaugurated by science 
teachers, and will be improved 
through the suggestions of science 
teachers. We urge the science teachers 
to offer constructive criticism about 
the program, its administration, serv- 
ices, and materials. We can assist you 
only when we are aware of your de- 
sires regarding this program. 

The success of FSA depends on the 
enthusiasm of you, the science teacher. 
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You can easily find the dew point of 
air by placing some pieces of chipped 
ice in a drinking glass and adding 
enough water to make the glass half 
full. Put a thermometer into the mixture 
of ice and water. Note how fast the 
temperature falls. Just as soon as a film 
of moisture starts to form on the outside 
of the glass, read the temperature. This 
temperature is the dew point. 


Where does the moisture on the outside 
of the glass come from? What has it to 
do with the formation of fog, dew, or 
frost? 


(From You and Your World, pages 261 and 
262 ) 


Students learn most readily when an idea 
is developed from the real and imme- 
diate to the abstract. Thus a general 
science text that begins with a photo- 
graph of morning dew clinging to blades 
of grass and continues with an experi- 
ment finding the dew point follows a 
natural bent of mind. This is the basic 
method of developing ideas in all three 
texts of the 1960 Science for Better Liv- 
ing Series. Such a method results in un- 
derstanding because the sequence of 
learning broadens and extends knowl- 
edge in a natural manner. Such a method 
makes these superb texts for teaching be- 


cause they are superb texts for learning. 


YOU AND YOUR WORLD 
YOU AND YOUR RESOURCES 
YOU AND SCIENCE 


For each text: a student workbook, a 
teacher’s manual, and tests. For the 


series: filmstrips. 


varcourt, BRACE AND COMPANY 


A complete catalog is 
available from School Text 
Department offices in: 


NEW YORK 
CHICAGO 
DALLAS 
BURLINGAME 


SCIENCE PROGRAM 


TEXTBOOKS AND CORRELATED TEACHING AIDS FOR GRADES 7-12: 


GENERAL SCIENCE BIOLOGY 
NONACADEMIC BIOLOGY HEALTH EDUCATION 
PHYSICAL SCIENCE PHYSICS 


METHODS TEXTS AND SOURCEBOOKS FOR TEACHERS 
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AS a student eyer brought into 

your classroom? a cardboard or 
plastic box of electronic equipment, 
perhaps with bits of parachute and bal- 
loon still attached, hich he found on 
the street, in ‘a, field} or in the forest? 
If so, you at me probably met 
the radiosonde, iastrument which is 
released at least t e daily at some 60 
weather stations if} e United States. 


FIGURE 


Radiosonde AN/AMQ—Schematic diagram of cireyit. rhe: 


Ascending» to heights of around 20 
miles in the atmosphere, the balloons 
k these instruments ate often 
“flying saucers”: as they 
air, The’ radiosonde is 
a tiny radio transmitter with its own 
power supply. Sensing elements modu- 
late its signal, which fluctuates to indi- 
cate the temperature, humidity, and 
pressure of the upper, air. The surface- 


; 
; 
; 
receiving equipment at land ions 
lly includes an automatic @iréction 


fin er which tracks the ballagmeborne 
transmitter and thus charts themotion 
f the balloon caused bythé upper 
winds. The entire system {regords the 
essential information at y@tious levels 
as required by meteorologists for upper 
air analysis and forecasting. 

Few teachers are ablé’to give a class- 
room demonstration,6f an earth satel- 
lite, but no one sh@uld encounter trou- 
ble in demonstrating the device which 
probes the upper) air between the earth 
and outer spai Even if a student does 
not bring A "tadiosonde to class, the 
teacher gén_still purchase an obsolete 
radiosofide” from an electronic surplus 

s. dealet, An this article the function of 
jtadiosonde is explained to show 
W various models can be displayed 


demonstrated in a classroom. Sug- 
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gestions are given for follow-up action 
for students who show signs of career 
interest in atmospheric science. 

The essential features of the radio- 
sonde include the carrier oscillator, the 
modulating (blocking) oscillator, the 
battery pack, and the sensing elements 
for temperature, pressure, and hu- 
midity. Examination of a radiosonde 
will reveal the carrier oscillator con- 
nected to its antenna. 

The prewar radiosondes, which were 
superseded at land stations beginning 
in 1943, operated at 72 mc and had 
two antenna wires about three feet long 
extending upward and downward from 
the transmitter. During the war and for 
more than a decade since World War 
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II, many U.S. stations have used a 403- 
mc transmitter with a much shorter 
antenna in the flight equipment. The 
U.S. Weather Bureau is replacing this 
system with the 1680-mc radiosonde 
that has an antenna only a few inches 
long. For a number of years the mili- 
tary services have been using the 1680- 
mc system which includes an auto- 
matic tracking round-station direction 
finder. 

Surplus retailers advertise the 72-mc 
radiosondes at nominal prices, and oc- 
casionally one released from a ship at 
sea may drop on land. The other instru- 
ments are more likely to be available 
either as discards from a weather sta- 
tion or as recovered flight equipment 
after descent. 

In some radiosondes the same glass 
envelope contains the blocking oscil- 
lator and the carrier oscillator electron 
tube elements which are included in 
the “one-tube” 72-mc unit. In others 
separate tubes perform this function. 
If you have a unit which is not included 
in Table I of this article, a small 
amount of electronic exploring will lo- 
cate the blocking oscillator coil. This 
coil tunes the blocking oscillator to a 
frequency in the region of 250 to 1500 
kc. The oscillations, however, halt peri- 
odically at a rate determined by the 
resistance between grid and cathode in 
the blocking oscillator circuit. In the 
radiosonde a pressure-actuated com- 
mutator switch connects this resistance 
into the circuit by selecting one of sev- 
eral resistors, including the two fixed 
reference resistors and the temperature 
and humidity sensors. An aneroid ba- 
rometer operates the arm of the com- 
mutator switch to make it connect one 
or the other of these resistors into the 
circuit. A calibration chart provides the 
pressure at which each switching func- 
tion occurs. 

The temperature element consists of 
a thermistor or temperature-sensitive 
resistor. The humidity element consists 
of a strip of plastic sheet coated with 
hygroscopic salt and provided with 
metalized edges between which the re- 
sistance varies as a function of humidity 
as well as temperature. 

After a radiosonde has been released 
at a weather station, the loudspeaker 
of the receiver provides an audible tone 
between 0 and 200 cps with abrupt 
changes of tone as the baroswitch 
changes the controlling parts aloft. This 
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AN/AMQ-1D radiosonde opened to show essential features of the transmitter and sensors. 


results from the fact that the blocking 
oscillator modulates the carrier in much 
the same way that the microphone and 
modulator cause a broadcast station to 
transmit audible signals. 

At the weather station the operator 
performs ground checks on the flight 
equipment before release by listening 
to the signal with a receiver tuned to 
the carrier frequency. Not many class- 
rooms, however, are equipped with re- 
ceivers which tune to the radiosonde 
frequency. Although this has deterred 
those who would like to make a class- 
room demonstration, the demonstra- 
tion can be made with a simple adapta- 
tion to listen to the blocking oscillator 
directly instead of to the carrier fre- 
quency. 

To make the radiosonde audible in 


the classroom, twist several turns of 
wire around the blocking oscillator coil 
and allow a few feet of this wire to 
dangle near a broadcast radio receiver. 
A table model radio across the room 
from the radiosonde can be used to 
emphasize the radio transmission. To 
avoid interference to other services 
from the carrier oscillator, that portion 
of the circuit can be disabled or the 
carrier antenna can be removed. 
Several typical radiosondes are 
shown in the illustrations. In each 
of these the blocking oscillator coil is 
recognized by the numerous turns of 
fine wire, usually in successive layers 
or basket weave, on a small diameter 
coil form. To transmit the blocking os- 
cillator signal across the room, simply 
procure about five feet of insulated 
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BLOCKING OSCILLATOR 


U. S. Weather Bureau 403-mc radiosonde showing transmitter parts. 


lightweight wire and wrap several turns 
of this wire around the blocking oscil- 
lator coil at the middle of the wire. 

Batteries or another power source 
must be supplied to demonstrate the 
operation of the radiosonde. Some of 
the most common models are tabulated 
in Table I. In case of doubt, however, 
one can use an ohmmeter to determine 
which prongs of the battery connector 
go to filament (low resistance) and 
plate (high resistance). The battery 
which is removed from used flight 
equipment will often reveal both the 
voltages and the connections necessary 
for proper operation of the radiosonde. 
The power may be obtained from dry 
batteries or from a receiver power 
supply. 

In performing the demonstration, 
arrange to have a broadcast radio re- 
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ceiver located at a suitable distance in 
the room. Provide power for the radio- 
sonde. Have a supply of dry ice avail- 
able. Lift the baroswitch arm from the 
commutator with the lever provided, or 
put a piece of insulating material be- 
tween the baroswitch contact arm and 
the commutator. Have a flexible wire 
lead a few inches long provided with 
alligator clips. 

When the transmitter is activated 
and the blocking oscillator signal is 
tuned in by the broadcast radio, the 
audible tone will depend upon tem- 
perature. This effect can be demon- 
strated by holding dry ice near the 
temperature element and allowing the 
chilled air to flow over the thermistor. 
The tone should drop noticeably. 
Warming the element should raise the 
pitch. 


Now connect the clip lead between 
the ground wire and the humidity wire 
among the three short leads which pro- 
trude from the side of the box, or con- 
nect between the baroswitch arm and 
the bus lead which connects the groups 
of four metallic commutator segments 
together. This will cause the relay to 
shift to the humidity connection. Blow- 
ing on the humidity element will in- 
crease the humidity and will raise the 
audio tone by decreasing the resistance 
of the surface of the plastic element. 

If a bell jar is available, slowly evac- 
uate it and make the instrument inside 
the bell jar simulate a flight. Here the 
baroswitch arm should be in contact 
with the commutator, and the clip lead 
should be removed. The abrupt alterna- 
tions of temperature, humidity, and 
reference tones will be produced just 
as if the instrument were in flight. 

If the external wires are not labeled, 
the color code is black for ground and 
yellow for humidity. 

The demonstration and explanation 
of the radiosonde will bring into the 
classroom abundant material to stimu- 
late interest and imagination. If the 
experiment is too hastily covered, how- 
ever, the students will be more bewil- 
dered than educated. Consequently, the 
instructor should first make sure that he 
has a workable plan for presenting the 
demonstration to his students. The 
interest evinced by students will be 
rewarding. 

As a follow up or as a preface to 
the demonstration, a visit to a nearby 
weather station will further orient stu- 
dents to the use of the radiosonde. 
Even if the station does not make these 
soundings, the data from upper air 
sounding stations may be available and 
will provide further perspective on the 
use which meteorologists can make of 
this material. In the classroom the in- 
structor can point out that the upper 
air chart in the lower left-hand corner 
of the U.S. Weather Bureau’s Daily 
Weather Map is constructed from 
radiosonde data. The entire system is 
called “rawinsonde” when upper winds 
are included. 

Some students will want to pursue 
special study of the electronics of the 
instrument, and many will gain new 
insight into the methods and data re- 
quirements of modern meteoroilogy.' 

1 John A. Day and Fred W. Decker. Rudiments of 


Weather. Second Edition. O. S. C. Cooperative Asso- 
ciation, Box 491, Corvallis, Oregon. 1958. 
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TABLE | 


Radiosonde Characteristics 


Identification AN/AMQ-1D USWB USWB 
(T-304) 
Carrier Frequency (mc) 72.2 403 1680 1680 
Carrier Oscillator Tube* 3A5 (’%) 6AF4G 5794 6562 
Carrier Oscillator Fila- 
ment Wire ................ yellow yellow white yellow 
Blocking Oscillator Fre- 
quency (ke) .............. 1000 250 300-350 2500-5000 
Blocking Oscillator Tube 3A5 (A) 6C4 5875 6C4 
Blocking Oscillator Fil- 
ament Wire ........ yellow yellow green yellow 
3.0 6.3 1.25 6.3 
Grid Wire Color....... red _- red — 
Plate Supply Color..... blue red blue or red 
yellow 
Plate Volts .... ; 90 90 90 110 
Ground (Common) In- 
black black black black 


* Where one ented ani a 1G6 tube, the filament voltage supplied was 1.4 volts. 
** Where a separate connection is made for carrier oscillator filament, this is left uncon- 


nected to avoid unnecessary radiation. 


AN/AMT-4 radiosonde details. 
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HOW STUDENTS LEARN 
ASTRONOMY WITH AN 
UNUSUAL NEW TELESCOPE 


DESIGNED FOR 
TEACHING! 


Only 

4194: 

F.0.B. Hartford 

Outperforms 

Telescopes 

Costing Many, 

— Check the 

ALL features of 

DYNASCOPES® this unusual 

QUALIFY UNDER 6-inch telescope 

TITLE = how it 
ideally suits a 

re science teaching 

EDUCATION 


All over the country, students are learn- 
ing astronomy the new way — with a 
unique telescope designed for teaching, 
the RV-6 DYNASCOPE, a 6” astronomical 
& terrestrial reflecting telescope. Already 
over 80 schools say it has changed the 
teaching of astronomy dramatically. 
‘“‘What a welcome relief not to be limited 
to wall charts and models any longer. 
Just having this telescope in the room 
heightens excitement and strengthens 
student interest and attention.”’ 

Before the dawn of the Space Age, 
teachers could rely on models, wall 
charts and photographs. But today’s 
students have seen the sound barrier 
crashed, rockets developed, satellites 
launched. We are so close to actual 
trips into space that students, quite 
naturally, demand an increasingly real- 
istic treatment of the subject. Now, with 
a telescope in the classroom, astronomy 
becomes strikingly meaningful and rele- 
vant to students. And what is relevant 
is remembered. 


SIMPLIFIES TEACHING 

Mail the coupon below for full details on 

how the DYNASCOPE RV-6 helps you 

achieve so much at any grade level. Here 

are the features you want when a telescope 

is for teaching : — 

© Electrically Driven Equatorial Mount means 
you track objects easily — automatically ! 
You do not have to reset the telescope 
as the earth. rotates. 

© Setting Circles are essential when there is 
more than one instrument in a class. 
Allows each student to duplicate any set- 
ting selected by the teacher at once! 


Rotating Tube enables adjustment of eye- 
piece position for comfortable viewing 
for all students — tall or short. 

@ A Lightweight, Fully Portable Instrument 
means you can take this telescope on field 
trips, set it up quickly, store it easily. 

To receive full free information on this new 

telescope designed especially for teaching, just 

complete the coupor below and mail it today. 

CRITERION MANUFACTURING CO. 

331 Church Street Hartford 1, Connecticut 

—- MAIL COUPON FOR FREE FOLDER-——) 

Criterion Mfg. Co., Dept. THD-3, | 

331 Church St., Hartford 1, Conn. 


Please send me, without obligation, complete 
information on the DYNASCOPE RV-6 — your 
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Using circular tops, a variety of storage bases, and intercon- t 
necting sinks, Sjéstr6m USA has created a new concept in 
science room arrangement—the ‘“‘Science Circle.”’ This ar- 
rangement provides maximum utility, Sjostrém quality, at 
a better-than-ever price. Designed to provide maximum 
work and storage space for twelve students per three-top 
unit, this new furniture is adaptable to any room, permits 
infinite arrangements. Request information on ‘‘Science 
Circle’ Furniture by writing to us at address below. 


LABORATORY FURNITURE BY 


SJOSTROM USA 


JOHN E. SJOSTROM COMPANY, INC. 
1717 N. 10TH ST., PHILADELPHIA 22, PA. 


When you want the best—the very best 
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A STUDY OF THE RELATIONSHIP BETWEEN SUBJECTS 
TAKEN AND OTHER SELECTED FACTORS FOR THE 
CLASS OF 1958, MARYLAND PUBLIC HIGH SCHOOLS 


HE most comprehensive survey of 

the programs and subjects taken by 
Maryland public school students was 
released recently by the Maryland State 
Department of Education. This survey 
involved virtually all of the 17,000 stu- 
dents of the 1958 graduating class of 
the public high schools in the state. 
Information included all subjects taken 
and reasons for taking, or not taking, 
certain “academic” courses during the 
four-year high school program. 

The project was undertaken jointly 
by the University of Maryland, the 
State Department of Education, and the 
twenty-four local school systems largely 
because of a growing concern over the 
shortage of manpower in scientific and 
technological fields and the increasing 
public interest in educational matters. 
An academically talented phase of the 
study was developed in cooperation 
with Dr. James B. Conant as a part of 
his nation-wide study. 

Mr. Paul Huffington of the State De- 
partment of Education and Dr. Orval 
L. Ulry, Director of Summer School, 
University of Maryland, were responsi- 
ble for the over-all planning and coor- 
dination of the project as well as the 
preparation of the report. 

Specifically, this study was under- 
taken to provide information relating 
to such questions as: 


1. Are “difficult courses” offered in 


the Maryland public high schools? 


Are graduation requirements suffi- 
ciently rigorous? 


Do the Maryland public high school 
students pursue too many subjects 
of a superficial nature? 


Are the academically talented stu- 
dents taking the so-called “solid” 
courses? 


5. Are the Maryland public high 
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Prepared by ORVAL L. ULRY 


schools adequately preparing their 
graduates for college? 

Since this study was the first of this 
nature to involve the graduating class 
of each of the public high schools in 
Maryland, certain other related data 
were gathered. These included age, 
units earned for graduation, IQ scores, 
post-high school plans, type of diploma 
received, and reasons for program 
choice. 

From the basic data certain tabula- 
tions of related information seemed 
relevant. These combination tabula- 
tions included: 


1. Type of diploma received related to 


units earned for graduation. 


Type of diploma received related to 
post-high school plans. 


Reason for program choice related 
to type of diploma received. 


IQ score related to type of diploma 
received. 


IQ score related to post-high school 
plans. 


IQ score related to reason for pro- 
gram choice. 


Post-high school plans related to 
reason for program choice. 


The findings of this survey definitely 
refute much of the current criticism 
that is being leveled against public edu- 
cation today. Students in the public 
schools in the State of Maryland do 
have opportunity to take “difficult” 
subjects and do, in fact, pursue them. 
The data provide positive evidence 
that the students surveyed did enroll in 
courses generally consistent with their 
abilities, interests, and post-high school 
plans. Sixty-three per cent of all the 
seniors surveyed had taken Algebra 1; 
46 per cent had pursued plane geom- 
etry; 90 per cent had chosen biology; 
42 per cent had enrolled in chemistry; 


¢ 


and 39 per cent of the boys had studied 
physics. 

The survey further reveals that ap- 
proximately three out of five graduates 
earned twenty or more units for gradu- 
ation, even though only sixteen units 
are required. Since Maryland is in that 
group of states having the most rigid 
and explicitly stated graduation re- 
quirements, certainly the criticism that 
these students are not earning a suffi- 
cient number of units for graduation is 
completely unfounded. 

Another major finding reveals that 
Maryland high school students pur- 
sued courses quite appropriate to their 
post-high school plans. Of the four 
major program offerings, the largest 
single group of students pursued the 
academic courses. This is consistent 
with the significant fact that nearly 
one-half of the total number of gradu- 
ates indicated a desire for further 
education. 

Approximately one student out of 
twelve surveyed had an IQ of 120 or 
above and was labeled as academically 
talented both for this report and for the 
“Conant Report.” If only the academi- 
cally talented students are considered, 
the survey findings are even more sig- 
nificant. These data show that a great 
majority of the academically talented 
students in Maryland high schools are 
taking balanced and intensive programs 
which should provide a thorough foun- 
dation for successful college work. For 
example, the study reveals that in the 
field of science, 85 per cent of the boys 
and 68 per cent of the girls took chem- 
istry, while courses in physics were 
completed by 79 per cent of the boys 
and 38 per cent of the girls. In mathe- 
matics, 91 per cent of the boys and 
66 per cent of the girls earned three 
units of credit in college preparatory 
mathematics. 
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Two more reasons why 
your best buy is better 
than ever: Every Student Microscope 


should have these features. Most have 
neither... only the Bausch & Lomb 


NEW LIFETIME BALL- 


BEARING FOCUS 
The slide floats on ball bear- 
ings to assure perfect smooth- 


ness .. . the most wear-free 
F focusing in any student micro- 
scope. 


NEW FORCE-PROOF 
CLUTCH Prevents dam- 


age to fine adjustment mech- 
anism and specimens. 
Students can’t damage 
focusing assembly 

by forcing the 

fine focus knob. 


BAUSCH & LOMB STANDARD TEACHING MICROSCOPE 


You'll get extra years of service from the B&L ST Microscope . . . it’s student-proof 
to stand up under the hardest classroom use. And the ST Microscope is hands down the 
finest instrument in the school budget range. 
It’s standard size, with standard operation r--—----------------- 
and laboratory grade optics. ' BAUSCH & LOMB INCORPORATED 

Made in America, to the world’s highest standard. | 78009 Bausch St., Rochester 2, N. Y. 
Lifetime warranty; service everywhere by qualified | © Please send Catalog D-1079. 
B&L dealers. Meets C.C.S.S.O. Purchase Guide : (] I'd like a demonstration of B&L Standard 
Requirements, Nos. 262 5, : Teaching Microscopes. 
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Science Teaching in Small Central Schools 


By CHARLES H. HEIMLER 


Chemistry Department Coordinator, Orange County Community College, Middletown, New York 


HE results of a recent study of the 

teaching of science in small New 
York State central schools may be of 
interest and benefit to those classroom 
teachers and science educators who are 
involved in the improvement and de- 
velopment of secondary school science 
programs in small high schools. 

The purpose of the original study 
was to determine the status of science 
teaching in small central schools and 
to prepare a list of the instructional 
problems encountered by the science 
teachers. This information was then 
used as a basis for the development of 
a guide for the improvement of science 
teaching in these schools.' 

The method consisted of the gather- 
ing of information through a question- 
naire that was distributed to 529 sci- 
ence teachers in 249 central schools 
having a student enrollment of less than 
400 pupils in grades 7-12. 

Questionnaires were returned by 
fifty-five per cent of the teachers em- 
ployed in seventy-eight per cent of the 
schools. The data provided on these 
questionnaires were then reviewed and 
tabulated by the author. A summary of 
this information, indicating the present 
status of science programs and the 
problems of the science teachers, is 
given below. 

Organization of the science program: 
1. All of the schools offer general sci- 
ence, biology, chemistry, and physics. 
Thirty-two per cent teach earth science, 
six per cent teach physical science, and 


1 Charles H. Heimler. ““A Guide for Science Su- 
pervision in the New York State Central School.” 
Doctor’s thesis. New York University, New York. 
1959. 
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about one per cent teach applied sci- 
ence or advanced science. 

2. Sixty-six per cent of the schools 
alternate chemistry and physics on a 
yearly basis. 

3. Seventy-one per cent of the 
schools have a science laboratory and 
classroom combined together. The 
most common room size is from 600 
to 1000 square feet. 

4. The provision of a separate room 
for laboratory preparation or the avail- 
ability of a student project room is the 
exception. Sixty-seven per cent of the 
schools do not have a preparation room 
and ninety-two per cent do not provide 
a room for student projects. 

The science teacher: 1. In general, 
the science teachers employed to teach 
senior high school science are well pre- 
pared in science education and in at 
least one science subject. About one- 
fourth of the teachers, however, had 
either emergency or provisional cer- 
tificates, or no certification at all. Lack 
of permanent certification was more 
common with junior high school 
teachers than with senior high school 
teachers. 

2. An interesting aspect concerning 
the background of science teachers is 
the great variety of undergraduate col- 
lege majors represented by the group. 
Twenty-seven different college majors 
were represented. One-half of the sci- 
ence teachers had been undergraduate 
college science majors. 

3. Sixty per cent of the teachers had 
completed a science methods course 
and a course in practice teaching. 

4. About one-third of the science 


teachers had only one to two years of 
experience in their present position. 

5. A typical science teacher is sched- 
uled for five to six class periods, one 
free period, one study hall, and a home- 
room class. 

Teaching methods: 1. Methods of 
teaching science consisted primarily of 
the lecture-demonstration, class discus- 
sion, laboratory work, and the comple- 
tion of textbook assignments. 

2. The lecture-demonstration was 
rated as the most effective method. 

3. About half of the senior high 
school teachers consider laboratory 
work as an effective method, whereas 
only thirteen per cent of the general 
science teachers held this opinion. 

4. Only one-third of the general sci- 
ence teachers stated that they provide 
laboratory work. Seventy-four per cent 
of these teachers consider laboratory 
work to be a practice in which the 
teacher performs an experiment and 
the student records the data in his note- 
book. Ten per cent of the teachers 
stated that they provide opportunities 
for students to plan their own experi- 
ments. 

5. Laboratory work consisted of car- 
rying out directions provided in pub- 
lished laboratory manuals or mimeo- 
graphed material which were provided 
by the teacher. 

Science course subject matter: 1. The 
content of the science course is deter- 
mined primarily by the state syllabus, 
textbook, and the Regents examination. 

2. Most science teachers prefer or- 
ganizing their course content as a logi- 
cal arrangement of subject matter or a 
type of organization based on major 
science concepts and principles. 

3. Although the number of text- 
books in use is large, the number of 
textbooks used by eighty to ninety per 
cent of the teachers is few. For exam- 
ple, four different textbooks are used 
by eighty-one per cent of the general 
science teachers and five textbooks by 
ninety-two per cent of the physics 
teachers. 

4. Less than one per cent of the 
teachers use a multiple textbook pro- 
gram. 

Equipment: 1. Most teachers felt 
that their schools are well furnished 
with the basic laboratory equipment 
necessary for a minimum program. 
Many junior high school teachers, how- 
ever, reported a lack of lecture-demon- 
stration tables, the student laboratory 
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If the pipets you give your students seem 
to chip and break with regularity, it may 
not be the students’ fault. 

It’s just good sense to design a student 
pipet a little more ruggedly than the pipet 
you give to a man who knows his way 
around a lab. 

Like this student transfer pipet No. 
7102. It’s made to last. Tip is stoned 
smooth to a double bevel to resist chipping 
and snagging. Bulb reinforced heavily 
where it joins the stem. Mouthpiece is 
fire-polished for protection. Stem and bulb 
made as thick as possible . you can 
make low-expansion No. 7740 glass thick. 

Seldom does the student need Class A 
accuracy, so we designed this to be a little 
less accurate than Class A and to sell for 
about 15% less. 


This ability to make points of stress 
strong points, this attention to details, this 
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PyREX labware line, particularly of the 
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check the quantity case discounts which 
run as high as 23.5%. Write 779 Crystal 
Street, Corning, N. Y. 
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tables, and gas, water, and electricity 
utilities in classrooms used for general 
science. 

2. About fifty per cent of the 
teachers have available for their use 
science equipment with a total value of 
more than $1000. 

3. The median annual expenditure 
for science equipment was $250 in the 
senior high school and $50 in the junior 
high school. 


Science Teaching Problems 


One page of the questionnaire con- 
tained a list of instructional problems 
selected from the literature in science 
education. The teachers were asked to 
rate each problem as very important, 
important, or unimportant. Space was 
also provided for the listing of addi- 
tional science teaching problems which 
were encountered by the teachers. 

The following list of problems was 
rated very important or important by a 
majority of the teachers. The problems 
are arranged in order of decreasing 
rating as very important or important. 
Problem 1 was checked by eighty-nine 
per cent, and Problem 29 by fifty-nine 
per cent of the teachers. 

1. Provide learning experiences to 
stimulate the gifted science student. 

‘2. Teaching classes of students who 
have a great range of abilities. 

3. Faulty study habits of students. 

4. Teaching the slow learner. 

5. Teaching students to think for 
themselves. 

6. Student attitude of doing only 
enough to “get by.” 

7. Providing help for individual 
pupils. 

8. Getting all students to actively 
participate in classroom activities. 

9. Student’s difficulty in reading sci- 
ence textbooks. 

10. Student’s difficulty in verbal and 
written expression. 

11. Improving the quality of labora- 
tory experiments. 

12. Preparing adequate experiments 
and demonstrations. 

13. Getting students to carry out a 
science project. 

14. Teaching problem solving or 
scientific method. 

15. Heavy teaching load—too many 
classes or too many preparations. 

16. Overcrowded general science 
classes. 

17. Developing classroom discussion 
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that is effective and stimulating to most 
students. 

18. Providing 
reading. 

19. Difficulty of teaching pure, basic 
science without using “gimmicks” to 
get pupils interested. 

20. Providing improved library fa- 
cilities in science. 

21. Lack of adequate demonstration 
and laboratory facilities for general 
science. 

22. Transfer of classroom learning 
activities to life activities. 

23. Inflexible schedule does not al- 
low time for field trips and extracur- 


remedial work in 


ricular activities during the school day. 

24. Devising tests that accurately 
evaluate a student’s learning and 
achievement in science. 

25. Arranging and conducting field 
trips. 

26. Other school activities, such as 
announcements or taking children out 
of science class, interfere with science 
class teaching. 

27. Teaching students to recognize 
the difference between fact, theory, and 
superstition. 

28. Supplying supplementary science 
reading material. 

29. Difficulty in procuring motion 


the official CONTINENTAL CLASSROOM Chemistry textbooks... 


MODERN CHEMISTRY (volumes 1 and 2) 


by John F. Baxter—National Teacher of Modern Chemistry TV 
course and Luke E. Steiner 


A GUIDE TO MODERN CHEMISTRY 


(Volumes 1 and 2) 


by John F. Baxter and Jay A. Young 


Again this year, the CONTINENTAL CLASSROOM 
course in Modern Chemistry will be offered on the NBC 
Television Network under the auspices of the Learning 
Resources Institute. You can take advantage of this 
remarkable opportunity to observe the latest in teach- 
ing techniques by participating as a TV student. 


MODERN CHEMISTRY and A GUIDE TO MODERN 
CHEMISTRY are necessary supplements to the television 
lectures and were especially prepared for this purpose. 
They expand the lecture material, cite sources for addi- 
tional reading, and show the student how to solve the 
problems presented in the TV lessons. Dr. John F. 
Baxter, National Teacher of Modern Chemistry, is co- 
author of both books. 


For information about viewing dates and times in your 
locality, write: the Learning Resources Institute, 680 
Fifth Avenue, New York 19, N. Y. 


To obtain your copies of the official course textbooks, 
send your remittance now to: 


Box 903, Dept. ST 


PRENTICE-HALL, INC. 


Englewood Cliffs, N. J. 


MODERN CHEMISTRY (Vols. 1 and 2) $2.50 per volume : 
A GUIDE TO MODERN CHEMISTRY 4 


(Vols. 1 and 2) $1.00 per volume 
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BIOCRAFT MICROSCOPES 


combine high optical quality 
with rugged construction 
for long useful life 


Fine optics and durability characterize the new Biocraft micro- 
scopes. Equipped with high-resolution achromatic objectives, 
these instruments provide excellent image clarity, a prerequisite 
of successful microscope work for beginning student and scien- 
tist alike. 


Total magnifications of 100X and 450X are achieved on popu- 
lar model E2 (illustrated left) by 10X and 45X objectives in 
combination with 10X Huyghenian ocular. Numerical 
apertures are 0.30 and 0.85, respectively, for the 10X and 45X 
objectives. 


Coarse and fine focusing mechanisms are on separate sets of 
dovetail slides. Fine adjustment is micrometer-screw and lever 
type, with a range of over 12 revolutions. Rack and pinion 
coarse adjustment has stop to prevent slide damage. 


MODEL E2 $106.20 FACH QUANTITIES OF 


FIVE OR MORE 


DEMONSTRATION 
MICROSCOPES 


One of the most frequently se- 
lected demonstration microscopes 
in the extensive Biocraft line is 
the E6, illustrated right. With four 
oculars and three achromatic 
objectives, a range of 17.5X to 
2500X magnification is provided. 
Price includes achromatic 100X 
objective plus those mentioned for 
model E2, mechanical stage, sub- 
stage condenser in rack and pinion 
mount, and carrying case. 


MODEL E6 
$231.30 EACH, 


FIVE OR MORE 


Complete specifications furnished on request. Ask for circular $59. 
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pictures at the time the teacher desires 
to use them. 

The following problems, although 
not listed on the questionnaire, were 
suggested by a majority of the teachers. 

1. Teacher’s lack of background in 
science subject matter. 

2. A rapid turnover of personnel. 
A lack of continuity and stability of 
program and teacher-student relation- 
ship. 

3. Failure of administrators and cur- 
riculum workers to recognize the spe- 
cial needs of science. 

4. The science teacher is “spread 
too thin” by teaching several science 
courses. 

5. Regents examinations and present 
state syllabi necessitate the coverage of 


Biology 


an excessive amount of subject matter 
in a science course. This results in a 
skimming over of the course work. 


Conclusion 


The information gathered in this 
study indicates that although the sci- 
ence programs in small central schools 
are standardized by the state syllabi, 
Regents examinations, and a lack of 
variation in the textbooks used, there 
is a considerable difference among 
schools in regard to the quality of the 
science program. Specifically, there is 
a need for the improvement of science 
teaching, for a reduction in the turn- 
over of science teachers, and for the 
improvement of physical facilities avail- 
able for science teaching. 


Experimental Biology Il 


By WILLIAM C. CARDEN 


Head, Science Department, San Miguel High School, Spring Valley, California 


This report was an entry in the STAR 
(Science Teacher Achievement Recognition) 
program of 1960, conducted by NSTA and 
sponsored by the National Cancer Institute, 
U. S. Public Health Service. 


HE above title may have two dif- 

ferent connotations, however they 
both apply. Biology II is experimental 
in that it is a new subject in our district 
schools ! (being offered for the second 
time this year) and it is also experi- 
mental in its concept. 

The writer developed the subject 
matter for this course out of a need for 
more experimentation among biology 
students. A typical course in Biology I 
encompasses a vast area of subject 
matter. At our school it consists of 
four main units, as follows: Introduc- 


1 Grossmont High School District, 
California. 


Grossmont, 
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tion (including Conservation), Plant 
Kingdom, Animal Kingdom, and the 
Systems of Man. There are many sub- 
headings under each unit and it takes 
a full school year to introduce all of 
the terminology, theory, and basic 
concepts into such a course. Hence, 
the lecture-demonstration technique of 
teaching may tend to over-monopolize 
such a course. As a result students do 
not have the desired amount of time to 
do individual experimentation. 

It was noticed particularly that stu- 
dents had considerable trouble in com- 
pleting the requirements of a project 
in Biology I; especially a project that 
showed individual research and initia- 
tive. From this evidence the writer 
developed a curriculum for a course in 
Experimental Biology II. 

We begin the year by reading a book 


The need for strengthening science 
programs is of special significance in 
grades seven, eight, and nine. In many 
schools, science teaching in these 
grades consists of the reading, writing, 
and talking about science and is char- 
acterized by a lack of adequate demon- 
stration and student laboratory work. 

The study of science teaching prob- 
lems clearly indicates that the science 
teachers encounter identifiable instruc- 
tional problems. Many teachers indi- 
cated on the questionnaire a desire for 
aid and assistance in the analysis and 
solution of their problems. This infor- 
mation should be of particular value 
to science supervisors who are inter- 
ested in providing leadership for the 
improvement of science instruction. 


Rebuilding the Science Program : ° : 


called How To Do An Experiment.” 
This book points out the proper 
methods of problem solving and the 
step-by-step procedure which is the 
nucleus of the scientific or research 
method of experimentation. Many ex- 
periments and project suggestions can 
be found in this book. The book, 
through its varied topics, tends to gen- 
erate good class discussion. There is a 
special section in the book on the fun- 
damentals of statistics which is useful. 
After finishing the book the students 
are given a short unit on the metric 
system and a test of the material 
covered thus far. 

The students next become familiar 
with the laboratory facility. They learn 
the proper names and uses of all the 
equipment and where the materials are 
stored. The above step is an important 
one as it tends to free the teacher from 
continually explaining what materials 
to use and where to find them. 

To aid the student in selecting topics 
for possible experimentation, the writer 
gathered a large collection of articles 
from such magazines as The Science 
Teacher, Chemistry, Scientific Ameri- 
can, The American Biology Teacher, 
Science Newsletter, and others. These 
articles are briefly discussed with the 
thought of carrying on further investi- 


2 Philip Goldstein. How To Do An Experiment. 
Harcourt, Brace and Company, New York. 1958. 
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Ten years from now you'll be glad you bought GRAF-APSCO 


THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 


STUDENT MICROSCOPE 


$117.00 EACH LIST PRICE 
MODEL GB2A (WITH CONCAVE MIRROR) 


ALL METAL CONSTRUCTION 


INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 
ACTS ON THE COARSE ADJUSTMENT) 


FIRST QUALITY MEDICAL OPTICS 
16mm OBJECTIVE (10X) N.A. 0.27 
4mm OBJECTIVE (44X) N.A. 0.66 
10X HUYGHENIAN OCULAR 


ELONGATED BASE TO PROTECT OBJECTIVES 
SAFETY MOUNTING OF MIRROR 
DISC DIAPHRAGM LIGHT CONTROL 


Lower price $117.00 


In quantities of 5 or more 


TRANSPORTATION INCLUDED 
Or with substage illuminator instead of mirror.............. Same price 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 
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UNITRON. 
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Cabinets for storage of chemicals and supplies. 


gation. Then each student was pre- 
sented with thirty-one “open-ended” 
experiments * that might initiate scien- 
tific discovery. An excellent sourcebook 
titled Laboratory and Field Studies in 
Biology * is also made available to the 
students. The writer feels that no biol- 
ogy teacher should miss the opportunity 
of obtaining this reference source. 
Many thought-provoking experiments 
can be found within its pages. 

At this point the class members had 
been well versed in the knowledge of 
experimentation and were ready to be- 
gin work. The whole group started at 
once by making a soil analysis of the 
new school lawn. It was noted that 
there were isolated patches of burned 
grass at various locations on the lawn. 
They took soil samples from both the 
green and brown areas for comparison 
purposes. They scientifically tested the 
soil and came to the following conclu- 
sions: (1) the burned areas were 
caused by an overabundance of nitrate 
fertilizer; it was recommended that 
potassium be added to the soil to neu- 
tralize this condition; (2) the burned 
areas along the sidewalk were caused 
by the fertilizer being brushed from the 
walk to the bordering grass causing 
an over-concentration; (3) the brown 
areas near the sprinklers were caused 
perhaps by the leaching of the minerals 


8 Manufacturing Chemists’ Association. Compiler. 
Scientific Experiments In Chemistry. Henry Holt 
and Company, Inc., New York. 1959. 

4 National Academy of Sciences-National Re- 
search Council. Compiler. Laboratory and Field 
Studies in Biology—A Sourcebook for the Secondary 
Schools. Washington, D. C. 1957. 
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into the soil. This soil experiment was 
cited as an example of a group project. 

The next step was to present each 
member of the class with a text called 
A Sourcebook for the Biological Sci- 
ences.® This book provides hundreds of 
experiments that students can perform 
to learn basic laboratory techniques, 
increase their over-all knowledge, and 
to help them get started on long-range 
projects. Numerous assignments are 
made from the materials in the text. 
For example, describe ten experiments 
that can be performed to prove certain 
facts about the circulatory system in 
animals. The continuous assignments 
from the text tend to keep the student 
well supplied with project possibilities. 

In Biology I students learn many 
new facts, theory, and basic knowl- 
edge. Biology II provides them with the 
opportunities to prove these facts and 
check the theories learned through in- 
dividual experimentation and the appli- 
cation of knowledge previously gained. 
For example, Biology I students learn 
that green plants combine carbon diox- 
ide and water in the presence of light 
to form simple sugars in the process 
known as photosynthesis. Many green 
plants convert this sugar to starch in 
their leaves. This particular experiment 
and many more may have been in- 
cluded in Biology I, but knowledge 


5 Evelyn Morholt, Paul Brandwein, and Alexander 
Joseph. A Sourcebook for the Biological Sciences. 
Harcourt, Brace and Company, New York. 1958. 


gained firsthand by the student will be 
retained much longer. There is just not 
enough time in Biology I to allow the 
students to gain all of this personal 
experimental experience. 

In actuality the students in Biology 
II can act as resource personnel in that 
they can provide demonstration mate- 
rials for the teacher while he is cover- 
ing a particular unit in first-year 
biology. Hence, the students recheck 
numerous facts learned in many sub- 
ject areas during Biology I. The stu- 
dents become versed and act as author- 
ities on particular areas of the subject 
matter. This knowledge through experi- 
mentation can be demonstrated not 
only in their own class, but also to other 
classes in the school, thus giving the 
students experience in presenting what 
has been learned. 

The experimentation thus far pre- 
sented might be interpreted as an appli- 
cation of the technical or outline 
method of problem solving. From this 
initial step in experimentation, how- 
ever, the student learns laboratory tech- 
nique and has broadened his knowledge 
to the point of doing some original re- 
search. Original research could well be 
labeled as the goal of the course, be- 
cause it encompasses so many basic 
fundamentals. 

The students are currently carrying 
on the following investigations: the 
effect of cigarette smoke on rats, bone- 
staining techniques, plant and animal 


A view along the inside wall of the laboratory. Students are working on varied projects. 
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The unique and indispensable 


THE BOOK OF POPU LAR 


is massively revised 


2I3 OF ALL ENTRIES NEW SINCE 1955 
3,000 NEW ILLUSTRATIONS IN LAST 5 YEARS 


NEW ARTICLES Every article af- 


fected by the explosion of scientific knowledge has been revised 
— this has meant important changes on more than three thou- 
sand pages...vital new material in existing articles. 


N EW CHAPTERS _From radio- 


isotope-fueled thermoelectric generators and modern astronom- 
ical observatories to the natural gas industry and experiments 
in mechanics, new chapters on timely subjects and revisions 
of existing subjects bring the 1960 edition to a new high of 
accuracy and readability. 


NEW AUTHORS THE BOOK OF 
POPULAR SCIENCE has always called on the most prominent 
authorities to write for its pages: men such as W. W. Bauer, 
Willy Ley, Willard F. Libby, R. Marlin Perkins, Fred L. 
Whipple, Keith E. Bullen, Theodore Koppanyi, M. Stanley 
Livingston, and James A. Oliver. 


NEW ILLUSTRATIONS 


New full-color and black-and-white photographs, drawings, 
flow charts and diagrams make the 1960 edition an irresistible 
visual invitation to learning. 


N EW Mi A K E U FP Eye-catching designs 


keynote the beginnings of new articles; modern type makes 
headings and caption material crisp and inviting; smart new 
layout patterns have been adopted. 


vx v& The Book of Popular Science is double- 
starred in the AAAS Science Book List—and quali- 
fies for purchase under Title Ill NDEA. 


The ONLY general-purpose 


Published by The Grolier Society Inc., 575 Lexington Avenue, New York 22, N. Y. 
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science teaching aid! 


and up-dated! 


With giant steps, THE BOOK OF POPULAR SCIENCE has kept 
abreast of the fantastic growth of scientific knowledge: 


In the last few years, half the set has been entirely rewritten. These 
massive revisions in THE BOOK OF POPULAR SCIENCE bring 
it to today’s school—to today’s library—as a unique, essential 
and absolutely dependable work. 


A stimulating introduction to all the important fields of 
science, this great, continuously revised teaching tool leads the 
young reader in logical learning progression through every 
science—always from the general to the more difficult. 

THE BOOK OF POPULAR SCIENCE is 
unsurpassed enrichment material — invaluable in 
planning and executing group science projects 
and science related activities. And, as a special 
teaching aid, the bibliography, Selected 
Readings in Science, describes books 
that explore further every subject 
discussed in the set. 

More than ever, THE BOOK OF 
POPULAR SCIENCE fulfills its 
traditional role as the only general 
science reading and reference series suitable for 
upper elementary, junior and senior high school use. 
10 VOLUMES « 4,464 PAGES « 5,000 ILLUSTRATIONS 


science reference work 


Publishers of 7he Book of Knowledge 
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A view at the back of the main room showing numerous small drawers for storing materials. Two 
students remove aprons for wear during experiments. 


reactions to hormones, mold-bacteria 
relationships, nuclear stains, photo- 
micrography, hydroponics, chromatog- 
raphy, effect of wonder drugs on bac- 
teria, estimating the Vitamin C content 
in citrus fruits, slide making, frog 
pituitary experiments, nutrition experi- 
ments, the effect of cigarette tars on the 
skin of animals, and cancer research. 


The course is given for two semesters 
or one school year in length. The last 
part of the year will be spent in specific 
subject areas that need greater clari- 
fication and presentation over that cov- 
ered in Biology I. Such topics as classi- 
fication, evolution, comparative anat- 
omy, comparative embryology and de- 
velopment, field biology, and genetics 
will be included in the second semester. 

Lecture materials are obtained from 
a number of reference sources includ- 
ing Scheinfeld’s book, The New You 
and Heredity,® and The Science of 
Biology * by Weisz, and, to teach classi- 


® Amram Scheinfeld. The New You and Heredity. 
J. B. Lippincott Company, New York. 1950. 

7 Paul B. Weisz. The Science of Biology. McGraw- 
Hill Book Company, Inc., New York. 1959. 
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fication, the Jaques * book on insects. 
Actual experience in the classifying of 
plants and animals is valuable for stu- 
dents continuing in college. 

In order to include Biology II in the 
curriculum it is necessary to have an 
adequate laboratory facility (See illus- 
trations). Storage space must be pro- 
vided. Our laboratory consists of nu- 
merous cabinets, some with shelves, 
and others with drawers. At the back 
of the room we have five cabinets con- 
taining one hundred and fifty drawers 
(19” x 11”). These drawers are used 
to store small items of equipment, clip- 
pings, and articles covering all phases 
of biology, project ideas, Turtox Serv- 
ice Leaflets,? basic sets of student 
laboratory equipment, and individual 
drawers for the Biology II students. 
The basic set of laboratory equipment 
consists of one dissecting kit, one 
apron, and one tripod magnifier. The 


8H. E. Jaques. How to Know the Insects. Second 
Edition. William C. Brown Company, Dubuque, 
Iowa. 1947. 

® The Turtox Service Leaflets may be obtained by 
contacting the General Biological Supply House, 
8200 South Hoyne Avenue, Chicago 20, Illinois. 


materials are stored in numbered 
drawers, one through thirty-five, and 
are shared with first-year students. The 
writer has found that this method of 
storing equipment is very successful. 
For example, if something is missing 
from drawer number ten, the student in 
the next class will notice and report it. 

In our storeroom we have a vast area 
for keeping chemicals, bottles, labora- 
tory apparatus and supplies including 
glassware and dissecting pans. Large 
pieces of equipment are also stored 
there, such as the autoclave, kymo- 
graph, incubators, hot plates, tri-sim- 
plex projector, and the refrigerator. 

In the plant and animal room can be 
found additional storage space for ani- 
mal food, cages, aquaria, terraria, and 
herbaria materials. 

The main body of the room has 
abundant storage. Cabinets extend the 
length of the room on each side. Nu- 
merous electrical outlets, display cabi- 
nets, magazine shelves, laboratory work 
shelves, and large storage cabinets can 
be found. Every student in the class 
is provided with a microscope even 
though the class may be as large as 
thirty-five. 

Since many laboratories are not al- 
ways well equipped, perhaps industry 
and local organizations might be asked 
to help contribute materials. The local 
hospital, for example, can supply used 
graduated dextrose bottles including 
plastic tubing and shut-off valves. They 
will hold one liter and can be used in 
many ways including a method of sup- 
plying a continuous water supply to 
animals that will be left unattended 
during a vacation period. Wood cabi- 
nets, drawers, test-tube holders, etc., 
could be made in the wood shop at 
school. 

In developing this course the writer 
limited the number of students to 
twenty. This select group was obtained 
on the basis of grades made in Biology 
I. Only those students that had made 
an A or B were admitted with a few 
exceptions involving C students. It was 
found that some A students had diffi- 
culty with their experimentation, while 
some of the C students were quite suc- 
cessful in the application of knowledge 
learned. This tends to show the nega- 
tive results that may occur as a result 
of strict memorization. After facts are 
learned, it is important that an oppor- 
tunity be provided for additional study 
and experimentation. 
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The laboratory workroom is basically 
an informal one. There is no formal 
seating arrangement, and as much as 
possible the atmosphere is maintained 
similar to what is found in college labo- 
ratories. The students work independ- 
ently and are allowed all the freedom 
necessary in obtaining material from 
the cabinets or using equipment with- 
out a formal check-out system. This 
freedom of action is appreciated by the 
students, and they realize that any vio- 
lations would result in strict controls 
that they do not want. It might be 
added that last year’s inventory had no 
missing items. Under such conditions it 


Semimicro Chemistry 


is very important that the criterion of 
maturity be considered in addition to 
that of scholarship. It only takes one 
student in an informal situation to com- 
pletely spoil a laboratory atmosphere. 

A bulletin board is provided for sci- 
entific articles that will keep the stu- 
dents up to date with recent investiga- 
tions and at the same time stimulate 
them to more effort. Each student is 
obligated to sign his name to the article 
attesting that he read the information. 
All students keep a daily log in which 
they accurately report their activities 
for the period. The log plus write-ups 
of their investigations, together with 


Pilot Chemistry Experiment 


By W. L. HUBBARD 


Science Chairman, Plant High School, Tampa, Florida 


LANT High School is located on 

the south side of Tampa in one of 
the largest and fastest growing areas on 
the west coast of Florida. Each year’s 
enrollment increases by a sizable per- 
centage over that of the previous year. 
As the budgets for school equipment 
and supplies are based on the average 
daily attendance of the previous year, 
increased enrollments consistently leave 
a shortage of funds. 

The chemistry department at Plant, 
with a fifty per cent increase in 
student registration, tried a dollar- 
stretching experiment which has proved 
to be a success. Investing $200 in semi- 
micro chemistry equipment was the 
steppingstone which led to an over-all 
county saving of several thousand dol- 
lars. With the cooperation of the 
Hillsborough County Helping Science 
Teacher and Plant High School’s Sci- 
ence Supervisor, the author established 
a long-range plan encompassing the 
purchase of equipment and classroom 
arrangement and procedures. 

Several catalogs of semimicro chem- 
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istry equipment and supplies were com- 
pared so that the most material could 
be purchased for the money expended. 
Necessary equipment included semi- 
micro glassware, balances, and a cen- 
trifuge, the only expensive piece of 
equipment; a sufficient supply of chem- 
icals was already on hand. 

The largest chemistry class at Plant, 
numbering thirty-eight, was used as the 
pilot class. During the first semester of 
1959 they took the regular macro- 
chemistry course, and particular atten- 
tion was given to their grades and 
records. When the new course began 
in the second semester, these thirty- 
eight students switched from macro- to 
semimicro chemistry. A close study of 
grades at the end of the school year 
showed that the semimicro chemistry 
class achieved a twenty per cent grade 
improvement over the averages of stu- 
dents in the regular macrochemistry 
classes. 

The Classroom. The classroom is 
simple in its arrangement. Nineteen 
tables, 22 inches wide and 60 inches 


class notes and research reports, are 
kept in a folder that is periodically 
checked for accuracy and progress. 
The writer endorses this course in 
Biology II and would like to see it 
spread to other districts. There is a 
great challenge present in such a 
course, both for the student and the 
teacher. The writer has conversed with 
professors from various institutions 
who express the need for such a course 
in experimental biology before college. 
Biology II meets a need in our society 
at a time when our nation must de- 
velop scientists well skilled in the sci- 
entific method of experimentation. 


Rebuilding the Science Program > ° ‘ 


long, are numbered and placed in rows. 
Two chairs are used at each table. The 
room is equipped with two sinks, one 
on the side near the back of the room 
and the other at the teacher’s demon- 
stration desk. Balances and the centri- 
fuge are on the demonstration table. 

An oblong cart serves as storage for 
the trays of chemicals. The cart is 25 
inches by 46 inches, five shelves high, 
and mounted on wheels for ease in 
mobility. Acid blocks are stored on the 
top shelf. No electrical or gas outlets 
are necessary as an alcohol lamp pro- 
vides all of the heat needed in semi- 
micro chemistry. 

Each of the student tables has a 
tote-tray numbered to correspond with 
it. The trays are sturdy polyethylene 
vegetable crispers, 14 by 8 by 4% 
inches, purchased from a local drug 
store at cost. All equipment is kept in 
these trays—the pneumatic trough, 
which is an aluminum meat loaf pan, 
gas bottles, wire gauge, forceps, cruci- 
ble, test tubes and holders, evaporating 
dish, rubber stoppers, glass and rubber 
tubing, spatula, pipe stem triangle, 
clamp, flask, beakers, stirring rod, lit- 
mus and filter paper, splints, and simi- 
lar articles. As semimicro equipment is 
so small, the tray is still only about half 
full. To the author’s surprise, students 
took pride in keeping their glassware 
clean and care in handling it. At least 
for the year, the trays and materials 
belonged to them. 

Class Procedure. Students are seated 
two to a table; the roll is checked; labo- 
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ewton had his falling apple 


“In scientific achievement, chance sometimes plays a role but the teaching of science always 
requires predictable results . . . reliable tools . . . stimulating aids. Clay-Adams educational 
materials leave little to chance. 

Clay-Adams offers a large selection of science equipment — for laboratory and classroom — 
including many items for your equipment programs under Title III of the National Defense 
Education Act. The Clay-Adams line is the result of more than 40 years’ experience in the per- 
fection of scientific teaching material. Each of its products—there are more than 1000—bears 
the stamp of authenticity and durability. Those for use in Tn Sci ; 

the secondary school are detailed in the Clay-Adams “Buyer’s 
Guide for Science Teaching,” already mailed to all science Learning and Doing 
departments. Check the Guide — to facilitate your purchases Ch 

under Title III. Use it — to order quality materials designed ay Ad 

to provoke greater student experience, expanded laboratory 7IQQINS 
experimentation — for gratifying science instruction. 


New York 10, N. Y. 
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ratory manuals are distributed, one to 
each table as the students work in pairs; 
a laboratory exercise is named; and any 
special instructions are given. The cart 
containing the chemical trays and acid 
blocks is rolled out of the stockroom 
and moved to one corner of the labora- 
tory. One student picks up a tray and 
acid block, numbered according to his 
table, while his partner picks up the 
tote-tray from the stockroom. With 
only five minutes of class time con- 
sumed, the laboratory is now ready to 
begin and can proceed uninterrupted 
for the remaining forty-seven to fifty 
minutes. At the close of the period, 
tote-trays are returned to the stock- 
room shelves and chemical trays to the 
storage cart. Everything is in place for 
the next laboratory class. This is a big 
timesaver for the teacher who no 
longer has to spend another hour after 
school preparing for a laboratory class, 
as is often necessary in macrochemistry. 

For the most part, the chemical trays 
hold about a year’s supply of seventy- 
four chemicals. This is a_ sufficient 
amount of all the chemicals needed to 
do more than one hundred experiments. 
The acid blocks hold the three main 
acids and two common hydroxides. 
Two centrifuges and three sets of bal- 
ances easily take care of an average 
class of thirty students. 

With the exception of the centrifuge 
and chemicals, the initial cost for the 
new laboratory setup averaged about 
$12 per student. By replacing rubber 
and glass tubing, litmus and _ filter 
paper, wood splints or a wire gauze, a 
class could use the same equipment the 
following year at a cost of from $1 to 
$2 per student. In the pilot class of 
thirty-eight, only two 10-ml graduate 
cylinders and three evaporating dishes 
were broken during the semester. 

Advantages of Semimicro Chemistry. 

1. The initial cost is less than half 
that of the macrochemistry course. 

2. Breakage is very low. 

3. Students seem to take more pride 
in equipment and its care. 

4. A very small amount of chemi- 
cals is used as compared with that for 
macrochemistry. 

5. Students learn to weigh, measure, 
and mix chemicals used, as well as to 
prepare solutions of different concen- 
trations. 

6. Students work at their own speed. 
When they finish one experiment, they 
may proceed to the next one. Some stu- 
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Through the use of semimicro balances, students learn to obtain great accuracy in measurements. 


dents may be several pages ahead of 
other students in the class. This also 
staggers the use of the balances and 
centrifuges which are considered “com- 
munity” property. 

7. Better class organization also im- 
proves the behavior in the classroom. 

8. The teacher can be an instructor 
instead of a stockroom dispenser of 
chemicals. 

Alleged Disadvantage. “Tinkering.” 
With the exception of a few isolated 
examples, little tinkering occurred in 
the pilot class. A mindful teacher can 
keep this to a minimum. 


Individual equipment tote-trays, acid blocks, and 
table in the semimicro laboratory. 


Semimicro Versus Macrochemistry. 
In semimicro chemistry students seem 
to develop laboratory skills and general 
comprehension of what they are doing 
to a larger degree than they did while 
taking macrochemistry. There was no 
lowering of standards or loss of labo- 
ratory skills. In fact, students liked the 
orderly and precise methods used in 
the new course, and this could account 
for the improvement of grades. The 
laboratory was cleaner, the equipment 
was easier to manipulate, results of 
tests were obtained more quickly, and 
students accomplished more than in the 


chemical trays are standard materials for each 
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WHY JULIUS SUMNER MILLER CAME TO 


| WITH HIS NEW IDEA... 


Julius Sumner Miller, Professor of Physics at El Camino 
College, California, came to Cenco with ideas for four proved 
teaching devices which would stimulate student interest and 

_demonstrate important laws in physics. Cenco engineers, in 
collaboration with Professor Miller, have designed and devel- 
oped these new devices . . . a thermal expansion apparatus ...a 
temperature coefficient of resistance apparatus . . . a rocket 
propulsion demonstrator .. . and a triple track inclined plane. 
These teaching aids fit into any physics course. They are stur- 
dily built for student use and of large dimensions for lecture 
demonstration. Professor Miller is typical of scientists in both 
the teaching profession and in industry who come to Cenco 
and find a cooperative atmosphere for the development of new 
ideas. This is another example of new laboratory instruments 
from Cenco to aid in teaching the fundamentals of science. 


CENTRAL SCIENTIFIC COMPANY 


A Subsidiary of Cenco Instruments Corporation 


1718-0 Irving Pk. Rd. Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. J. 
Somerville, Mass. « Birmingham « Santa Clara « Los Angeles 
Tulsa « Houston « Toronto « Montreal « Vancouver « Ottawa 


New Miller devices: 
Thermal expansion 
apparatus No. 77430, 
$49.50 (top left); temper- 
ature coefficient of 
resistance apparatus 
No. 83064, $37.50 (bot- 
tom left); propulsion 
demonstrator No. 76176, 
$21.50 (top right); 
triple track inclined | 
plane No. 74870, $69.50 

(bottom right). 
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same length of time in the conventional 
macrochemistry laboratory. 

No special chemicals are needed, 
only those used in regular macrochem- 
istry, but a smaller quantity is used. 
For example, an experiment in the 
macrochemistry laboratory called for 
fifteen grams of salt; the same experi- 
ment in semimicro chemistry called for 
only one gram. This is true of every 
element or compound used. 

The experience gained in the first 
semester of the new course indicated 


that no special teacher training was 
necessary to change from macrochem- 
istry to semimicro chemistry. Students 
liked it from the beginning, and their 
work showed improvement in grades. 
The cost is less per student. In addi- 
tion, the teacher can spend most of his 
time with the students instead of in the 
stockroom. 

The chemistry teachers in Hillsbor- 
ough County were invited individually 
to visit the class. In 1960 all of the high 
schools in the county, except one, used 


semimicro laboratory methods. Last 
year the county spent nearly $5000 
equipping and supplying a remodeled 
room into a macrochemistry labora- 
tory. The newest high school in the 
county opened in September 1959, and 
spent $1800 for its initial order in 
semimicro equipment. Another new 
high school, opening in September 
1960, will also be equipped for semi- 
micro chemistry. The experiment at 
Plant High School has proved to be 
a success. 


As a regulor feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


September 9-10, 1960: NSTA Regional Con- 
ference, University of North Carolina, 
Chapel Hill, North Carolina 

September 12-15, 1960: 138th National 
Meeting, American Chemical Society, 
Biltmore Hotel, New York City. 


Model 


KYMOGRAPH 


The driving mechanism, 
motor and gear box, is housed in the aluminum base. 
Five speeds are provided—0.44, 2.2, 11, 54 and 270 centi- 
meters per minute. Care has been exercised to provide 
speeds that will be suitable for all student experiments. 
Any one of the five speeds may be selected at will. Simply 
rotate the speed control knob to the desired position while 
the motor is running. The chart drum (aluminum) is 
15 em. high and 50 cm. in circumference. 

A special feature of this kymograph is the convenient 
drilled and tapped base for attaching the long paper ex- 
tension (No. 70-128). 
the two acorn nuts and attaching the drilled end plate to 
the base. Paper records 225 cm. in length may be made. 


No. 70-060 — Kymograph-Bird, 


consisting of an induction 


Extension is attached by removing 


PHIPPS & BIRD, m6. 


Manvfacturers & Distributors of Scientific Equipment 


[sa] & Byrd Streets - Richmond, Va. 


September 29-October 1, 1960: NSTA Re- 
gional Conference, University of North 
Dakota, Grand Forks, North Dakota 


October 28-30, 1960: NSTA Regional Con- 
ference, Deauville Hotel, Miami Beach, 
Florida 


November 4-5, 1960: NSTA Regional Con- 
ference, Arizona State University, Tempe, 
Arizona 

November 6-12, 1960: American Education 
Week. Theme: Strengthen Schools for the 
60’s 

November 24-26, 1960: 60th Convention, 
Central Association of Science and 
Mathematics Teachers,  Statler-Hilton 
Hotel, Detroit, Michigan 

December 26-30, 1960: NSTA Annual Win- 
ter Meeting in conjunction with 127th 
meeting of the American Association for 
the Advancement of Science, the Com- 
modore and Biltmore Hotels, New York 
City 

February 1-4, 1961: Annual Meeting, 
American Association of Physics Teach- 
ers, Hotel New Yorker, New York City 

February 22-25, 1961: 34th Annual Meet- 
ing, National Association for Research in 
Science Teaching, Pick-Congress Hotel, 
Chicago, Illinois 

March 25-29, 1961: NSTA Ninth Annual 
National Convention, Hotel Sherman, 
Chicago, Illinois 


FOUR AIDS FOR 
TEACHING SCIENCE IN THE 


ELEMENTARY 


Gear your science classes to your students’ 
interest in the world about them. These four 
SCIENCE REVIEW-WORKBOOKS—one | 
each for grades five through eight—-cover the } me 
| fast-growing volume of scientific knowledge 
with clear and concise presentations. Warp’s famous Five-Point 
Method fixes important facts indelibly in your pupils’ minds. You'll 
notice a difference immediately in heightened anticipation and 
interest in your science classes. 

Try Warp’s REVIEW-WORKBOOKS for ten days at no obliga- 
tion. You don’t pay unless completely satisfied. Schools are billed 
at the low price of 50¢ a copy in quantities of 100 or more. 
Write to: 


WARP PUBLISHING COMPANY 


Department 2 e Minden, Nebraska 
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UP-TO-THE- 
MINUTE! 


This valued 
program 
begins 
where 
textbooks 
leave off 


ee Your teaching aids on light have proved 
very valuable in supplementing our classroom 
resources. The film strips were of particular 
vaiue as we had no visual aid that could help 
us in this subject. Summing up, | found the 
teaching aids to be of excellent quality; and of 
course their value grows each time we use 


them. 


This comment from a junior high school science 
teacher is typical of the high praise accorded 
the supplementary classroom program distrib- 
uted by the Better Light Better Sight Bureau. 
Last year, 30,000 teachers sent for this compre- 
hensive program. It presents the intriguing sub- 
ject of Light and Sight in a manner designed to 
heighten student interest and lighten teaching 
work. Moreover, the Bureau’s aids are thor- 
oughly up-to-date, in contrast to standard text- 
books which are not normally able to keep 
= of rapid developments in this specialized 
eld. 
NEW KITS READY NOW 


The Bureau’s supplementary teaching program, 
“Living with Light”, is specifically formulated 
for General Science and Health classes. 
It is based on the National Education Associa- 
tion’s handbook, “Teaching About Light and 
Sight”, and is approved by NSTA evaluators. 
Materials include 3 film strips with accompany- 
ing scripts, an 8-page teacher’s guidebook and 
a set of 6 leaflets for each of 40 students. 


FREE FOR THE ASKING 


A complete classroom package sufficient for 40 
pupils will be sent without cost or obligation to 
teachers in areas served by a Better Light Better 
Sight Bureau utility sponsor. (We will check 
our sponsor list for your area.) For your free 
kit, simply send your own name, and your 
school’s name and address, to: BETTER LIGHT 
BETTER SIGHT BUREAU, Dept. LWL-3, P.O. Box 
1647, Grand Central Station, New York 17, N. Y. 
(Offer not available to students nor to sub- 
scribers outside the U.S.A.) 
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Classroom 


General Science 


Scientific Toys as 
Teaching Aids 


By ROBERT L. GANTERT, Alexander 
Hamilton Junior High School, Seattle, 
Washington 


During the past year, Alexander 
Hamilton Junior High School con- 
ducted an experimental program using 
a selected series of scientific toys to 
illustrate the basic principles of physi- 
cal science. On the theory that “you 
must show it to sell it,” about fifty toys 
were displayed in the school’s main 
showcase for two weeks. (See photo- 
graph.) Accompanying each toy was a 
typed card giving the pupils a brief 
clue to the scientific principle involved. 
A question-and-answer box was also 
placed alongside the showcase and 
pupils were invited to drop their re- 
plies and queries in the slot. By the end 
of the second week of the exhibit the 
quiz box was jammed to overflowing. 

On the basis of these questions and 
answers, the toys which had elicited the 


greatest scientific interest were selected 
for use in all of the science classes at 
Hamilton. Each teacher submitted a 
report on their effectiveness as class- 
room teaching aids. Complicated sci- 
ence kits which required additional re- 
search and study were turned over to 
the more capable students in the ninth 
grade. These high aptitude students 
were allowed a week to organize and 
experiment with the kits at home. When 
the teacher was satisfied that the chosen 
pupil thoroughly understood the units 
in the kit booklet, he was assigned a 
one-hour class period to demonstrate 
the contents of each kit. One fourteen- 
year-old ninth-grade boy whose father 
was an electronics engineer gave such 
an erudite demonstration with his as- 
signed kit that he was asked to repeat 
his performance at an afternoon meet- 
ing of the PTA. The first shipment of 
scientific toys required about four 
weeks of teaching time and fitted easily 
into the required science curriculum. 
In the second experience with the toy 
teaching aids, presentation was made 
to a special science class taught at 
Hamilton one evening a week during 


Each toy displayed in the main showcase of the school provides a clue to some scientific principle. 
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What is the scientific principle that the “Drinking 
Duck” demonstrates? 


the second semester. Fourteen boys, 
ages ten to eleven, were enrolled in this 
class. All of their fathers were profes- 
sional men—doctors and lawyers in the 
community—who had decided to spon- 
sor a science club which would stimu- 
late interest in science and satisfy the 
enthusiasm of their offspring. Here, 
again, the toys helped immeasurably 
to bring understanding to an age group 
as yet unqualified to grasp technical 
details. 

. The third presentation was the most 
rewarding experience and involved the 
use of the scientific toys in the Seattle 
Public Schools’ 1959 Elementary Sci- 


ence Enrichment Program. In this spe- 
cial course geared only to high aptitude 
pupils in the fourth, fifth, and sixth 
grades, two weeks were devoted to the 
demonstration and use of the toys in 
the classroom. It was fortunate that 
this was the last time that pupils par- 
ticipated with the toys for by now many 
of the fragile items were damaged be- 
yond repair in the ensuing onslaught of 
enthusiasm which followed each pres- 
entation. The loss, however, was a 
small price to pay for the knowledge 
gained by these pupils. 

Perhaps the important single value 
resulting from the use of these teaching 
aids was the interest which their dem- 
onstration created and fostered. For 
example, it was amazing to find how 
many people—juvenile and adult alike 
—really did not understand the prin- 
ciple of one of the oldest of the scien- 
tific toys, the “Drinking Duck.” More- 
over, a readily observed interest was 
developed in Newton’s Laws of Motion 
by many of the other simple toys. Such 
interest is a self-perpetuating one for 
students delighted in explaining the 
newly found principles to their parents. 
As a result, a number of parents visited 
the class both to hear and see their 
children explain and demonstrate. 
Through the letters which the Summer 
School Administration received at the 
conclusion of the Seattle Science En- 
richment Program, the toys as used 


Author, seated with student M. McKeown, explains radioactivity through use of science kit to students 
Barbara Gustafson, Carla Quistorff, and Janet Khile (I. to r.). 


SEPTEMBER 1960 


A-V EXAM? 
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BESELER 
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Overhead Projector 
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ihe BESELER 


VU-GRAPH* 
OVERHEAD TRANSPARENCY 
PROJECTOR! 


PROJECTS A HUGE BRILLIANT 
IMAGE BEHIND YOU AS YOU 
FACE YOUR CLASS 


TEACH IN A FULLY LIGHTED ROOM — to watch 
Class reactions, permit note-taking 


PROJECT WHAT YOU WRITE, AS YOU WRITE IT 
— to personalize lessons, emphasize specific 
points 

PROJECT ONE TRANSPARENCY OVER ANOTHER 
—to build a complete lesson, step-by-step, 
right before your students’ eyes 


TEACH DRAMATICALLY IN ANY SUBJECT — with 
— as unlimited as your own imag- 
ination... . 


In Science, for example, you can teach, 
step-by-step, how veins, arteries and 
capillaries form the circulatory system 
with 3 or 4 overlaid transparencies. 


*The coupon below will bring you complete 
information on the other ——_ in this A-V 
Exam, a Beseler Vu-Lyte 


Opaque Projector. 


GET THE ANSWERS TO YOUR A-V QUESTIONS 
FILL IN AND RETURN COUPON TODAY 


r 


Charles Beseler Company 
204 So. 18th Street, East Orange, New Jersey 


Send me complete information on the Beseler 
VU-GRAPH OVERHEAD TRANSPARENCY PROJECTOR 
VU-LYTE ILOPAQUE PROJECTOR 


Have a Beseler A-V Consultant. contact me for 
a demonstration. 
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were credited as major incentives in 
creating interest and understanding in 
science. 


More of these scientific teaching 
aids will be used during the coming 
school session. As before, the proce- 
dure will be: 

1. Display and catalog each item in 

school showcase for limited time. 

2. Use the “quiz box” for pupil ques- 

tions and answers. 

3. Assign capable pupil demonstrators 

to teach the class. 

4. Share the knowledge and experi- 

ence gained with other teachers. 

If any teacher would like additional 
information on the procedure used in 
this school program, the author will be 
happy to share the details. 


Chemistry 


Compounds Without Bonds 


By SISTER MARY MARTINETTE, B.V.M., 
Mundelein College, Chicago, Illinois 


The high school student completes 
his first chemistry course cognizant of 
the chemical compounds which result 
from the common known groups of 
bonding, but he is rarely introduced to 
a group of compounds which are 
formed without bonding. An _ ever- 
increasing number of literature refer- 
ences to large inclusion-type molecules 
points to an increased activity in the 
investigations of a group of versatile 
compounds known as Molecular Com- 
pounds. So many of these interesting 
macromolecules have now been identi- 
fied it would seem advisable, when pos- 
sible, to distinguish between them. 

One is the group which has been 
designated as clathrates. The name 
“clathrate” was proposed for this group 
in 1950 by Professor H. M. Powell of 
Oxford since the compounds have a 
cage-like structure. It is derived from 
the Latin word clathratus meaning en- 
closed or protected by crossbars of a 
grating. 

The alert high school student will 
find that the explanation of the forma- 


NOTE: In 1959-60, the author was on leave 
from Mundelein College as visiting chemistry 
professor, Marillac College, Normandy, Mis- 
souri. She spent the past summer at Univer- 
sity College, London, England, on a National 
Science Foundation fellowship. 


CN 
CN CN 
NH3 
—Ni CN Ni— 
/ | 
NH3 
FIGURE 1. 


tion of clathrates is both unusual and 
logical. He will readily understand that 
these compounds must have always 
existed and that the explanation of their 
formation may well be the beginning 
to an understanding of many unex- 
plained chemical phenomena. He may 
even become sufficiently motivated to 
work out a project on the preparation 
and identification of some of the more 
simple clathrate compounds. 


A clathrate compound has been de- 
fined as a solid phase formed by the 
inclusion of molecules of one species in 
“cages” which have been formed by 
molecules of a second species. Quinol 
was one of the first of such molecules 
to be studied in detail. By means of 
X-ray analysis it was learned that the 
quinol molecule formed a complex 
cage-like structure with itself, by means 


FIGURE 2. 
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of hydrogen bonding. Though the 
quinol molecules were bonded together, 
they formed a framework in which 
there existed cavities large enough to 
contain small molecules, trapped, not 
bonded. One cavity formed as the re- 
sult of the hydrogen bonding between 
each three quinol molecules. Stoichio- 
metric relationships between the “cage” 
and its “captive” were shown to exist, 
giving clathrate molecules of the gen- 
eral formula 3CsH,(OH).* M. The 
conditions for the formation of such 
molecules would appear to be: (1) the 
favorable size of the molecule to be 
trapped, M, and (2) its stability toward 
the cage-forming molecules. Com- 
pounds such as SOs, HS, and 
HCOOH, to name just a few, and such 
atoms as those of Kr and A are known 
to meet the requirements of quinol 
clathrates. 

There are examples of inorganic as 
well as organic clathrate cages. Benzene 
can be readily trapped within an am- 
monia-nickel-cyanide complex frame- 
work. In this compound, Ni(CN)NHs, 
the nickel atoms are linked by cyanide 
groups in an extended two-dimensional 
structure with the ammonia groups pro- 
jected above and below the flat net- 
work. The ammonia groups sterically 
prevent the formation of close layers, 
and relatively large “holes” exist in the 
complex structure. If the complex is 
allowed to crystallize from benzene it 
will trap the benzene molecules. These 
molecules happen to have the right 
dimensions to fit into the holes of the 
ammonia-nickel-cyanide framework. 
The compound which crystallizes from 
benzene is not the complex molecule 
Ni(CN)2NH3, but a clathrate com- 
pound, Ni(CN)2NHs3 * CeHg. The struc- 
ture of this molecular compound has 
been investigated (Figures 1 and 2). 

The preparation of clathrate com- 
pounds is, in some studies, rela- 
tively simple. For example, if a quinol 
solution is saturated with SO. gas 
the clathrate having the formula, 
SOs, will form as a 
crystalline solid. These crystals are nor- 
mally stable. Even the odor of SO, 
is not detectable. Their decomposition 
may be brought about by heating them 
to within a few degrees of their melting 
point, by dissolving them in water, or 
by grinding them in a mortar. 

Within the next decade many more 
clathrate compounds probably will be 
prepared and/or identified, and their 
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Professional electronic equipment 
for the classroom: 


CAN YOUR 
SCHOOL 
AFFORD IT? 


If you think the answer is no, you’re in for a surprise .. . 


Your students deserve the opportunity of working with 
the best electronics equipment possible. Yet, electronics 
equipmentis complex, and, alas, too often, too expensive. 


Is there a solution to this dilemma —this side of a 
Rockefeller grant ? 


We're here to tell you there is! 


Our idea is simply this: Alden can provide you with 
professional equipment, the identical equipment now 
being used by the design engineer in the field, in the form 
of basic, inexpensive, electronic ‘‘kits’’. Each kit consists 
of all the necessary basic components with which your 
students can plan, lay out, mount, house, fasten, and 
monitor electronic circuitry; planning sheets, terminal 
cards, hardware, terminals, basic chassis for housing, 
eyeleting tools — everything is included. 


These are the advantages: 1) this is professional equip- 
ment, in every way 2) the kits offer limitless flexibility — 
circuitry can be reassembled repeatedly, in endless con- 
figurations, simple or complex 3) additional design tools 
and components can be added as needed, from our stock 
4) these kits are complete —the student starts at the 
planning stage, follows through to completed equipment 
5) the price is reasonable — kits are available at prices 
ranging from $11.50 to $249.50. 


Let us send you complete information. 
There is no obligation. 


ALDEN 


PRODUCTS COMPANY ; 
5176 N. Main Street, Brockton, Massachusetts 
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You Can Depend on the GENATRON 


@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical 
experiments in static electricity, but also for new and dramatic 
demonstrations that are not performable by any other means. It 
exemplifies a modern method of building up the tremendously high 
voltages required for atomic fission, for nuclear research, and for 
| radiation therapy. 


Entirely self-exciting the GENATRON cracks into action at 
the snap of the switch—whose only function is that of starting the 
de motor drive. No auxiliary charging method is employed. Hence, 
: despite an output measured in hundreds of thousands of volts, no 
hazard is involved, for the operator or for the observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in 
normal operation, a discharge of the order of 250,000 volts. That 
figure, a conservative rating, is based on many trials conducted 
under average conditions. With ideal conditions, a potential differ- 
ence of 400,000 volts has been achieved. 


GENATRON, WITH MOTOR DRIVE 


Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal, Lucite Insulat- 
ing Cylinder, Latex Charge-Carrying Belt. Dis- 
charge Ball with Flexible Shaft, Accessory and 
Ground Jacks, Cast Metal Base with built-in 
Motor Drive, Connecting Cord, Plug. Switch, 


Mederm Design — Sturdy con- 


struction and 


ever-dependable performance distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experi- 
ence in electrostatic engineering, has 
absolutely nothing but purpose in 
common with the old-fashioned static 
machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 

The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) 
by a system of “transfer bodies.” Such 
bodies have always taken the form of 
= metal brushes, rods, button disks or 
ae segments—each of which inevitably 
: ermits leakage of the very charge it 
s intended to carry, and thereby 
sharply limits the maximum output 
voltage. 

It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
i charge terminal. The attainable volt- 
i age accordingly depends only upon the 
S geometry of that terminal and the di- 
“ electric strength of the medium by 
which it is surrounded. 


Unique Features of the 


CamboscO Genatron 


TERMINAL Charges accumulate on, and dis- 


charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CARR conveye y an endless ban 
BeE wf of pure, live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 
High voltage demonstrations 

often require a ‘“‘spark gap’’ 
whose width can be varied without immobilizing 
either of the operator’s hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
salam range) from the discharge ter- 
mina 


BASE...AND Stability is assured by the 

where p sockets are pro- 
MECHANISM vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 


CAMBOSCO SCIENTIFIC COMPANY 
- 37 ANTWERP ST. * BRIGHTON STATION * BOSTON, MASS. 


and Operating Instructions. 
No. 61-705 $98.75 


GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment item- 
ized under No. 61-705) built-in RBheostat, 
for demonstrations requiring less than maxi- 
mum output. 


No. 61-708 $109.00 


No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708 $3.00 
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usefulness will be greatly extended. 
Together with the highly interesting 
and comparable open-structure com- 
pounds, such as the urea chains in 
which molecules may be caught in 
canals, these clathrates are on their way 
toward making a name for themselves 
both in the world of theory and the 
world of commerce. 


Chemistry 


Sodium Peroxide Experiment 
(Small Scale Preparation of Oxygen) 


By PUTHIYAVEETIL ABDU MOHAMED, 
The New College, Madras-14, India 


A fresh sample of sodium peroxide 
is found to react at room temperature 
(30°C) with the water of crystalliza- 
tion of many inorganic salts with evo- 
lution of heat. A few salts require 
initial warming, and the oxygen gas 
evolved readily rekindles a glowing 
splinter. 

The following inorganic salts in a 
dry state were successfully tested with 
Na,O2. In some cases the oxygen 
evolved was collected over water in 
6-inch by 1-inch test tubes and ab- 
sorbed over an alkaline pyrogallol solu- 
tion almost completely. 


Alums; Al,(SO,), * 18H,O; 
Fe,(SO,), * 18H,O; Na,SO,* 10H,O; 


Na,CO, * 10H,O; MgSO, * 7H,O; 
CoSO, * 7H,O; NiSO, * 7H,O; 
ZnSO, * 7H,O; FeSO, * 7H,O; 

FeSO, * (NH,),SO, * 6H,O; 

MnSO, * 4H,O; BaCl, * 2H,O; 
Na,B,O, * 10H,O; Na,AsO, * 12H,O; 
Na,HPO, * 12H,O; CuSO, * 5H,O; 
Ba(OH), * 8H,O. 


Deliquescent salts should not be in- 
cluded in the experiment. Anhydrous 
salts like K,SO,, KNOs, etc., fail to 
give the test, indicating the absence of 
water of hydration. 

In one experiment, 2.5 g of dry 
MgSO, * 7H2O was intimately ground 
with 0.5 g of dry CoSO, * 7H,O. This 
mixture and 5 g of Na,O. from a 
freshly opened tin can were introduced 
in alternate layers into a dry 100-cc 
round-bottom flask fitted with a de- 
livery tube. On shaking the mixture, it 
was found oxygen evolved steadily. 
Warming toward the end of the reac- 
tion produced more of the gas. About 
700 cc of the gas were thus collected 
over water after the air initially present 
in the flask was displaced. 

Both O. and NHsgz are evolved from 
hydrated ammonium salts; the gases 
should then be collected over dilute 
sulfuric acid to remove the ammonia. 
Even in the case of ferrous salts which 
can, as reducing agents, consume some 
of the oxygen, considerable volumes of 
the gas were collected. Old samples of 
NasOs, if used, must be tested with 
water, if O. is evolved copiously. 


The KEYSTONE Overhead Projector 


Many uses for this efficient Classroom Pro- 
jector; it will service for— 


Transparencies, Photographic and Handmade 
Standard (3%” X 4”) Slides 


Polaroid Transparencies 


Micro Slides 


It is cool, quiet, and affords a brilliant pic- 
ture in a well lighted room. 


Every classroom should have a Keystone 
Overhead Projector. 
Request. 


KEYSTONE VIEW Co., Meadville, Pa. 


Since 1892—Producers of Superior Visual Aids 


2” and 2%” Slides 


4” X 7” Tachistoslides 
Strip Film 


A Demonstration on 
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A new dimension 
in teaching SCIENCE! 


Hydroelectric Dam generates electricity from 
water power for fifteen separate experiments. 


STUDENTS LEARN BETTER WORKING 
WITH NEW PRODUCT DESIGN MODELS 


Five new models developed by educators 
and engineers demonstrate the scientific 
principles relating to SOIL, AIR, WATER, 
ELECTRICITY AND MAGNETISM in 60 dra- 
matic student experiments. Hundreds of 
teachers report that they cover more 
subjects more effectively with less effort 
and preparation time. The models in- 
crease student interest, curiosity and 
comprehension. 


EASY TO USE, inexpensively priced and 
built to last, models include full 
equipment, illustrated Teacher 
Manuals, student worksheets and 
portable case. 


FEDERAL-AID, under the National Defense 
Education Act, now available for 
this equipment in most states. 

SEND FOR FREE CATALOGUE and cost infor- 


mation, or a demonstration in your 
schoo! without obligation. 


SCIENCE EDUCATION DIVISION 


product design co. 


2796 Middlefield Rd., Redwood City, Cal. 


MAIL COUPON TODAY ------- 
PRODUCT DESIGN CO. 

2796 Middlefield Rd., Redwood City, Cal. 
Please send data on Models for Teaching: 
Soil Air C) Water 
C) Electricity (1 Magnetism 


C] Without obligation also demonstrate these 
models in our school. 
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Creative Teaching Unlimited 


See exquisite detail in 3-D 


The AO Spencer CYCLOPTIC Stereoscopic Micro- 
scope exposes the student to three-dimensional micro- 
scopic worlds beyond the scope of their everyday 
experiences. Gross specimens, such as fossils, insects, 
bark, larva, etc., assume new proportions of interest 
when seen in sharp, erect, magnified three-dimen- 
sional detail. 

If at all possible, there should be at least one AO 
CYCLOPTIC in every biology class...set up and 
readily available for use by all students. Invite them 
to bring in their own specimens for study and 3-D 
viewing. The student’s-interest is aroused...he partici- 
pates actively...the learning process is quickened. 


with the AO Spencer Cycloptic Stereoscopic Microscope 


Observe teeming infusoria jungle in 3-D 


AO Spencer CYCLOPTIC Stereoscopic Micro- 
scopes are built to withstand hard usage by the most 
active class. Rugged, construction guarantees years of 
service. Special “Permanent” bonding agent assures 
Tey prism alignment. Tough baked, epoxy enamel 

nish resists chipping, abrasions and chemical deteri- 
oration. 

The unchallenged superiority of the AO CYCLOP- 
TIC has been time-tested and performance proved... 
thousands are in daily use in education, research and 
industry. 

Colorful 36 page brochure is yours for the asking, 
mail handy coupon below. 


Dept. J95 


Please send SB56 brochure on AO Spencer CYCLOPTIC 


Stereoscopic Microscope. 
Name 


Address 


City. Zone State 


i 
Ir 
Ir 
2 2 
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: 
Hunt and select individual protozoan with eye dropper Study living chick embryo during development 
l 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Members and friends of NSTA are look- 
ing forward to the ninth annual national 
convention, to be held at the Hotel Sherman 
in Chicago, Illinois from Friday, March 
24, through Wednesday, March 29, 1961. 
The NSTA Section for Science Supervisors 
will hold its annual national conference on 
Friday the 24th, and the Association for the 
Education of Teachers in Science, also a 
Section of NSTA, will hold its annual meet- 
ing on Wednesday the 29th. The main con- 
vention of NSTA will be scheduled be- 
tween the 25th and 28th. 

The convention theme—‘“The Science 
Teacher: Seeking Excellence in an Age of 
Science”—is most appropriate for these 
times when improvement in science educa- 
tion is being encouraged as never before, 
when NSTA itself is gathering strength and 
exerting more leadership through growth 
and evolution. The 1961 convention is dedi- 
cated to recognition of the science teacher’s 
key role in this Age of Science. 

Six general sessions will develop the theme 
in a way that neatly combines its infor- 
mational and inspirational aspects. The first 
session, to convene on Saturday morning, 
March 25, will feature two speakers discuss- 
ing some of the recent fundamental dis- 
coveries in the physical and _ biological 
sciences, respectively. These will be designed 
to give the latest information on advances 
at the frontiers of scientific research and to 
evaluate their importance to _ science 
teachers. A second general session Saturday 
evening will bring a similar report on recent 


Convention | " 


advances achieved through international 
teamwork, specifically through the IGY pro- 
gram. These two informational sessions are 
intended to narrow somewhat the gap that 
always exists between what is known at the 
front lines of scientific discovery and the 
subject matter taught in the classroom. 

In the third general session, which will 
be held Sunday evening, March 26, an out- 
standing scientist will speak on the nature of 
the scientific enterprise, discussing the 
methods and aims of science and the philo- 
sophical and ethical problems inherent in 
our technological age. The fourth general 
session, Monday morning, March 27, will 
provide a leading educator’s reactions to the 
ideas presented by the four scientists as he 
attempts to define the nature of the edu- 
cational enterprise in an age of science and 
technology. 

The fifth general session, the annual 
banquet on Monday evening, will pinpoint 
the foregoing discussions in terms of the 


convention theme. The speaker will be Dr. 
Glenn Seaborg, scientist-educator, Nobel 
Laureate for his work on transuranium ele- 
ments, and chancellor of the University of 
California at Berkeley. He will speak on 
“The Science Teacher as an Agent in the 
Educational Enterprise.” The sixth and 
final session, Tuesday, March 28, will 
feature an inspirational address on the re- 
sponsibilities of science teachers in our 
democratic enterprise. 

The speakers to make these key presen- 
tations have been selected by NSTA Presi- 
dent Robert A. Rice, Head of the Science 
Department, Berkeley, California and Mr. 
Robert H. Carleton, Executive Secretary for 
NSTA. 

A special presentation will be made on 
Sunday afternoon by “NCCOPSIS” (North- 
ern California Committee on Problem Solv- 
ing in Science), a spontaneous, unspon- 
sored, yet highly motivated group of science 
teachers in the vicinity of San Francisco 


GENERAL PROGRAM COMMITTEE, NSTA NINTH ANNUAL CONVENTION 


RIALTO PHOTOGRAPHERS 


(Front row) Mr. Edward C. Schwachtgen, Chicago Public Schools, Chicago, Illinois; Mrs. Lois E. Dunn, Jefferson County Schools, Lakewood, Colorado; Miss 
Marilyn Suthard, NSTA, Washington, D. C., Secretary to the Committee; Sr. M. Gabrielle, Holy Trinity High School, Hartford, Connecticut; Miss Katharene 
Walker, Rogers High School, Florence, Alabama; Dr. Joe Zafforoni, University of Nebraska, Lincoln, Nebraska. (Back row) Dr. William M. Pierce, Ohio 
University, Athens, Ohio; Dr. Donald W. Stotler, Portland Public Schools, Portland, Oregon; Mr. Robert A. Rice, Berkeley High School, Berkeley, California, 


President, NSTA; Dr. Oreon Keeslar, Chairman of the Committee, Santa Clara County Schools, San Jose, California; Mr. Robert H. Carleton, Executive Secre- 


tary, NSTA, Washington, D. C.; Mr. Frank L. Balmer, York Mills Collegiate Institute, Willowdale, Ontario, Canada. 
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\ Lab: coats in distinc- aa Fine quality aprons at 
tive styles, expert tail- low group prices. 
oring. Top quality Choice of sizes and 
materials. Made espec- materials to fit your 
ially for lab use. needs at the price you 
Choice of five colors. —— want to pay. 


Send for complete information, including material 
samples and prices, today. 


E. McWilliams St. 
Fond du Lac, Wis. 


ENRICH YOUR SCIENCE PROGRAM 
WITH Leb Lolt POWER STATIONS 


® 
@ EACH INDEPENDENT UNIT PROVIDES COMPLETE, SELF-CONTAINED, VARI- 
ABLE A.C. AND D.C. ELECTRICAL SERVICE FOR TWO STUDENTS. 


@ Students safely do everything themselves, freeing teachers to work with 
individuals. 


@ Lab-Volt Power Stations are educationally correct and are now widely used 
in every state in the union. 


@ All models are U.L. APPROVED, 
@ All models simply plug into standard A.C. outlets, 


@ Models are available for recessed (illustrated) and furniture-top installation 
as well as for portable service. 


®@ A complete series of detailed and illustrated experiments in electricity and 
magnetism is furnished to all Lab-Volt users. 


SEND TODAY FOR A FREE SAMPLE EXPERIMENT, AND LITERATURE SHOWING 
HOW THE LAB-VOLT STATION CONCEPT CAN ENRICH YOUR SCIENCE PROGP AM. 
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Bay, which has been working for the past 
four or five years on the development of 
high school students’ native capabilities for 
creativity in science and skill in problem 
solving. 

The General Program Committee, under 
the chairmanship of Dr. Oreon Keeslar, 
Coordinator of Secondary Curriculum, Santa 
Clara County Schools, San Jose, California, 
includes: Mr. Frank L. Balmer, Head of 
Science Department, York Mills Collegiate 
Institute, Willowdale, Ontario, Canada; Dr. 
John B. Chase, Jr., Associate Professor of 
Education, University of North Carolina, 
Chapel Hill, North Carolina; Mrs. Lois E. 
Dunn, Science Supervisor K-9, Jefferson 
County Schools, Lakewood, Colorado; Sister 
M. Gabrielle, Principal of Holy Trinity 
High School, Hartford, Connecticut; Dr. 
William M. Pierce, Associate Professor of 
Physics, Ohio University, Athens, Ohio; Dr. 
Donald W. Stotler, Supervisor of Science, 
Portland Public Schools, Portland, Oregon; 
Miss Katharene Walker, Teacher of Biology, 
Rogers High School, Florence, Alabama; 
and Dr. Joe Zafforoni, Assistant Professor 
of Education, University of Nebraska, 
Lincoln, Nebraska. 

In keeping with the convention theme, a 
wide diversity of panels, individual and 
group presentations, and demonstrations are 
being planned by Balmer, Chase, Pierce, 
Stotler, and Zafforoni, covering all grade 
levels and interests among NSTA members. 
Sister Gabrielle has scheduled nearly eighty 
“Here’s How I Do It” presentations at two 
points in the program, Saturday afternoon 
and Sunday forenoon. Mrs. Dunn will be in 
charge of an extensive display of curriculum 
materials gathered from all over the nation 
and many foreign lands; in addition, con- 
sultant services will be available in conjunc- 
tion with this display. Miss Walker is mak- 
ing plans for five meal functions and other 
social activities. 


Another key member of the General Pro- 
gram Committee is Mr. Edward C. 
Schwachtgen, Consultant in Science in the 
Chicago Public Schools, who is serving as 
Coordinator of Local Committees. Among 
those assisting him are Mrs. Mary Mark 
Sturm, Director of the Division of Home 
Economics, and Mr. James P. Fitzwater, 
Director of Visual Education, Chicago 
Public Schools. 


As usual, a feature of the convention will 
be the annual Exposition of Science Teach- 
ing Materials. The record display of 103 
booths at the Kansas City convention should 
be eclipsed by our 1961 convention. Appa- 
ratus, equipment, books, audio-visual ma- 
terials, business-sponsored materials, and 
other teaching aids for all grade levels will 
be on display. Time to visit the exhibits 
will be provided in the daily schedules. 


The Hotel Sherman’s facilities are 
fortunately adequate to enable us to hold 
the entire convention under one roof—a 
great boon to everyone with sedentary 
propensities. NSTA members are urged to 
place their reservations early at the Sher- 
man or one of the nearby hotels. Instruc- 
tions for advance registration will be mailed 
from headquarters to all members well in 
advance of the convention. 


THE SCIENCE TEACHER 


Preferred Standard for Over 40 Years! 
ABORATORY APRONS AND COATS 
$5 @ 
CAN-PRO 
| Subsidiary of the J. M. Nash Co., Inc. 
| 
a | ENGINEERING COMPANY, Inc 
36 MARCY STREET, FREEHOLD, NEW JERSEY FREEHOLD 8-1111, 


Board of Directors, 1960-1961 


Thirteen elected representatives of the 
NSTA membership at large comprise the 
policy-making body of the Association. 
Serving as officers and executive com- 
mittee for 1960-61 are: President, Robert 
A. Rice, Berkeley High School, Berkeley, 
California; President-elect, J. Darrell 
Barnard, New York University, New 
York City; Retiring President, Donald G. 
Decker, Colorado State College, Greeley; 
Treasurer, J. Donald Henderson, Uni- 
versity of North Dakota, Grand Forks; 
Secretary, Mildred T. Ballou, Ball State 
Teachers College, Muncie, Indiana. 

Rounding out the full Board of Direc- 
tors are the regional directors as follows: 
Region I, Frederick R. Avis, St. Mark’s 
School, Southborough, Massachusetts; 
Region II, Hugh Allen, Jr., Montclair 
State College, Upper Montclair, New 
Jersey; Region III, Ruth E. Cornell, 
Wilmington, Delaware Public Schools; 
Region IV, Robert D. Binger, State De- 
partment of Education, Tallahassee, 
Florida; Region V, Albert Piltz, U. S. 
Office of Education, Washington, D. C. 
(on leave from Detroit public school 
system); Region VI, Milton O. Pella, 
University of Wisconsin, Madison; 
Region VII, Horace H. Bliss, University 
of Oklahoma, Norman; Region VIII, 
Donald W. Stotler, Portland, Oregon 
Public Schools. 


Elections Committee 


It seems that new officers and directors 
are hardly installed on the NSTA Board 
of Directors before another election is 
under way. This is necessary in order to 
carry out the democratic procedures by 
which these servants of the members and 
the profession are chosen. 

Step number one, and this is it, is an 
invitation to you to suggest qualified, 
zealous persons for the various offices for 
consideration by the elections committee. 

Vacancies to be filled in the 1961 
balloting are president-elect, chairman of 
the finance committee (replacing the 
office of treasurer), and directors for 
Regions I, III, V, and VII. 


SEPTEMBER 1960 


In suggesting potential nominees, write 
directly to the chairman of the elections 
committee and give brief but clear in- 
formation as follows: name; title or posi- 
tion; institution; address; office or 
vacancy for which suggested; experience, 
activities, accomplishments, and other 
evidence of leadership interests and 
abilities. 

Chairman of this year’s elections com- 
mittee is John P. Harville, San Jose State 
College, California. Richard Smith, San 
Jose State College, is serving as alternate 
chairman. Others serving on the com- 
mittee are: Bernice Bryan, Los Angeles, 
California Public Schools; H. M. Louder- 
back, Lewis and Clark High School, 
Spokane, Washington; Clyde Parrish, 
Cubberly High School, Palo Alto, Cali- 
fornia; Stanley Williamson, Oregon State 
College, Corvallis. 


Business-Industry Section 


New officers at the helm of NSTA’s 
pioneer Section, the B-I Section, as 
elected last March in Kansas City in- 
clude: Chairman, Albert L. Ayers, Hill 
and Knowlton, New York City; Vice- 
Chairman, Allison McNay, Standard Oil 
Company of California, San Francisco; 
Treasurer, John P. McGill, American 
Trucking Association, Washington, D. C.; 
Secretary, Catherine R. Ready, Bristol- 
Myers Company, New York City. 

This Section now enrolls 315 members 
representing over 250 different business 
organizations. All are members of NSTA 
as well as of the Section. Newest among 
B-I Section local chapters is the San 
Francisco Bay Area B-I-E Council. Or- 
ganized last April, three meetings have 
been held to define purposes, elect offi- 
cers, and launch a program. Al McNay 
of Standard Oil Company of California 
was elected chairman. To head the pro- 
gram committee, the Council selected G. 
B. Schuyler of Models of Industry, Inc. 
Also serving on the executive committee 
are Robert Kelley of Modern Talking 
Picture Service and Mary Sprague, Paci- 
fic Telephone and Telegraph Company. 


Speakers and discussion leaders in pro- 
grams to date have included William B. 
Sanborn, Director of Instructional Ma- 
terials of the San Francisco Unified 
School District, and Joseph Bertotti, 
Manager of Educational Relations for the 
General Electric Company. 


Supervisors’ Section 

With a brand-new constitution and 
newly elected officers, NSTA’s Section 
for supervisors, consultants, and co- 
ordinators of science teaching is off to a 
running start. Warm-up meetings of this 
group have been held in conjunction with 
NSTA conventions. Continuance of these 
annual meetings, monograph publica- 
tions, and a Section newsletter are 
planned among future activities. An 
NSTA membership and Section dues of 
$4 have been set as requirements. In- 
quiries regarding membership should be 
sent to the Section secretary; dues should 
be sent directly to NSTA. Officers elected 
for 1960-61 are: Chairman, Samuel 
Schenberg, Director of Science, New 
York City Public Schools; Véice- 
chairman, Elmer W. McDaid, Director 
of Exact Science, Detroit, Michigan 
Public Schools; Secretary, Kenneth E. 
Vordenberg, Supervisor of Science, 
Cincinnati, Ohio Public Schools. Mem- 
bers at large are: Keith F. Smith, Super- 
visor of Science and Mathematics, Los 
Angeles, California Public Schools; 
Grace C. Maddux, Supervisor of Science, 
Cleveland, Ohio Public Schools; Ralph 
E. Keirstead, Consultant in Science Edu- 
cation, State Department of Education, 
Hartford, Connecticut; Elra M. Palmer, 
Supervisor of Science, Baltimore, Mary- 
land City Public Schools; and George E. 
Mathes, Director of Science, Denver, 
Colorado Public Schools. 


AETS Section 


The third Section of NSTA has been 
authorized and will be conducted by the 
Association for the Education of 
Teachers in Science (AETS). Established 
some 30 years ago, AETS in its new 
status is moving to strengthen its national 
program and form regional units for 
more effective, grass-roots action in the 
implementation of policies and goals. 
Current officers of AETS are: President, 
Harold E. Tannenbaum, State University 
College of Education, New Paltz, New 
York; President-elect, Herbert Schwartz, 
New York University, New York City; 
Vice-president, Fletcher G. Watson, 
Harvard University, Cambridge, Massa- 
chusetts; Past-President, George Zimmer, 
State University College of Education, 
Fredonia, New York; and Secretary- 
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Treasurer, Willard J. Jacobson, Teachers 
College, Columbia University, New York 
City. 

Membership dues in AETS have been 
set at $4 with some type of NSTA mem- 
bership required. Send all membership 
payments directly to NSTA headquarters. 
Inquiries about membership eligibility, 
services, and activities should be sent to 
the AETS secretary. Now available from 
AETS is a 48-page publication, Current 
Concerns and Issues in Science Educa- 
tion, priced at $1. This is a collection 
of five addresses and reports of panel 
discussions presented at the Kansas City 
meetings last March. 


OCDM Project 


What guidelines and criteria should be 
established to integrate science concepts 
into civil defense education in our 
schools? This is the problem that an 
NSTA committee wrestled with at a 
_ three-day meeting in Washington, D. C. 
last June. The committee membership 
included James Wailes, University of 
Colorado, Boulder, Chairman; Nellie Mc- 
Cool, Highland View Junior High School, 
Corvallis, Oregon; Harry K. Wong, 
Menlo-Atherton High School, Atherton, 
California; Ellsworth S. Obourn, U. S. 
Office of Education, Washington, D. C.; 
and John W. Renner, NSTA. 


Working with the committee also are 
Walker Agnew, director of the Civil 
Defense Education section of the U. S. 
Office of Education, and Harold 
Mehrens, director of the program for the 
preparation of civil defense education 
materials for school use. 


The criteria established by this com- 
mittee have been forwarded to the Uni- 
versity of California where the teaching 
materials for civil defense education are 
being prepared. A companion study in 
the integration of social studies concepts 
in civil defense is also being conducted 
in cooperation with the National Council 
for the Social Studies, NEA. When pub- 
lished, the materials will be made avail- 
able to the NSTA membership. 


Elementary Science Study 


What are the elements of the emerg- 
ing elementary science programs through- 
out the country? This question is now 
under study by NSTA. A thorough sur- 
vey of science programs will be made 
by Joe Zafforoni, University of Nebraska, 
Lincoln, working in cooperation with an 
advisory committee including Mildred T. 
Ballou, Ball State Teachers College, 
Muncie, Indiana (Secretary of NSTA); 
Paul Blackwood, U. S. Office of Edu- 
cation, Washington, D. C.; Margaret Mc- 


Kibben, NSTA; and Orville Aftreth, 
Motley School, Minneapolis, Minnesota, 
representing the NEA Department of 
Elementary School Principals. The group 
met in Washington with Dr. Zafforoni to 
establish policies and to design the proce- 
dures necessary to conduct the study. 

When the results of this research are 
added to the study of New Developments 
in High School Science Teaching, already 
in print, NSTA will have a comprehen- 
sive picture of “new developments,” 
kindergarten through the twelfth grade. 
Both of the studies have been supported 
by grants from the Shell Companies 
Foundation, Inc. 


Regional Meeting, Miami Beach 


“Facing the Challenge in Science Teach- 
ing” is the theme of a regional meeting 
to be held at the Deauville Hotel, Miami 
Beach, Florida, October 27-29. As it 
is now planned, the program includes: 
Reports from Cape Canaveral; Sympo- 
sium on Significant Developments in 
Science Education; Symposium on Build- 
ing a K-12 Program in Science; “Here’s 
How I Do It” Sessions for Elementary, 
Junior High, and Senior High Levels; 
Discussion Groups on a wide variety of 
topics for all levels; Tours in Miami Area. 


Registration will commence at 7:00 
p.m. Thursday evening and be followed 


Price 


Tank, line and point Light Source: point 


rippler, dampers, and line with shield — 
barriers, refraction 
plate — 

$44.54 $9.20 


e HIGH SCHOOL PHYSICS @ COLLEGE PHYSICS 
e@ GENERAL SCIENCE 


Large, clear 


stands or lab bench. 


and manufacturing 
Science Study Committee. 


school students. 


rojections of water wave phenomena including 
straight and circular pulses, periodic waves, reflection, refraction, 
diffraction, interference, standing waves, beach effect, etc... . 
Single point, two-point or straight-line propagation ... 
images projected on two-foot square paper screen on table or floor, 
or on ceiling . . . Easily and quickly assembled . . . Mounts on ring 


- - Approved by Educational 
porated for PSSC high school physics program. 


- - Designed by physicists, high school teachers 
specialists on the Physical 


- - Field tested by 650 teachers with 35,000 high 


- - Revised and refined over 3 year period. 


e@ SCIENCE CLUBS 


Wave 


Services Incor- 


Accessory Adjustable 
Phase Rippler: two- 
point propagation 
with variable phase 
adjustment — 


$9.25 


AMERICAN SCIENCE PRODUCTS, INC., Design Consultants 


MACALASTER BICKNELL COMPANY 


253 NORFOLK ST., CAMBRIDGE 39, MASS. 


- - Correlated with other PSSC materials including 
Text, Lab Guide, and Teachers’ Guide, published by 
D. C. Heath and Company, Boston, Mass., and 
films distributed by Modern Learning Aids, div. of 
Modern Talking Picture Service, N. Y., N. Y. 


Send for catalog of PSSC apparatus and 
standard laboratory supplies 


PSSC PROGRAM 


50 


THE SCIENCE TEACHER 


y 
: 
| 
: 


with a coffee social. Later, an executive 
meeting of the Florida Association of 
Science Teachers will be held. 


Friday, October 28 


8:00 a.m. Registration; exhibits. 

9:00 a.m. General Session. Robert D. 
Binger, Presiding. Supervisor of State 
Department of Education, Tallahassee, 
Florida 
(a) Welcome: Joseph Hall, Dade 

County Public Schools, Miami 
(b) Greetings: Delivered by R. D. 
Binger for Thomas D. Bailey, 
State Department of Public In- 
struction, Tallahassee 
(c) Greetings: Henry Graziano, Flor- 


ida Association of Science 
Teachers 
(d) Greetings from NSTA: Robert A. 
Rice, President, NSTA 
(e) Keynote Address: Joseph Schwab, 
University of Chicago. “Nature 
of Sciences and Its Implica- 
tions for Education” 
10:15-11:00 a.m. Exhibits, science teach- 
ing films (elementary, biological, phys- 
ical) 
11:00-12:15 p.m. General Session. Lewis 
DeLaura, Presiding. Principal, South- 
west Junior High School, Melbourne, 
Florida 
Address: Lt. Col S. F. Spear, Director 
of Information, USAF, Patrick Air 


RECOMMENDED AIDS 
for SCIENCE 


e@ School Science Equipment — 
chemicals, apparatus, 
teaching aids. 


@ Many available under NDEA 
— Title III. 


Set “A” —75 pieces of the finest a. 
apparatus — ideal for elementary schools. 
$59.50 


@ Freight Not Included in Above Prices. 


Science Kit will save you time...effort... money 


@ CURRENT Price Catalogs Available on Request. 
@ Replacement Service — send for free circulars. 


SCIENCE KIT — Recommended by Science 
Text Publishers, ACE! and 32 State Depts. of \\/\} 
Education, SCIENCE KITS are found in schools 
in every state. 

The original, complete, portable laboratory for 
elementary schools, it contains over 80 pieces 
of quality apparatus, manuals (text-correlated) 
and Blough & Blackwood’s Teaching Elementary 
Science. $39.95. 


SCIENCE KIT, JR. — Portable laboratory / | 
with all the equipment needed for successful / / 
Science instruction from kindergarten through / |) 
Grade 3. Teacher's Manual of Experiments and “= 
Teaching Elementary Science Bulletin included. 
ACEI recommended. $21.75. 


SCIENCE KIT LAB — for the enlarged 
science programs in elementary and junior high A 
school. Sturdily constructed of maple, the cab- SQ 

inet has a heat and chemical-resistant top; \ 
Stainless steel sink; plenty of storage space; 
bulletin and peg hoard; three electric outlets; 


| 4” rubber-tired, ball-bearing wheels (two 
equipped with swivels and brakes for easy 
__ positioning). $279. 00. Galley pump, water 


system 

Set “B” — 134 pieces ot equipment 
Selected especially for Junior H. S. —— 
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Precisioned For Research... 
Engineered For Performance 


BEFORE YOU BUY... 
STUDY & COMPARE 
THE EXCLUSIVE 
FEATURES OF 
CRITERION'S 
WIDE FIELD 
CLASSROOM 
TEACHING 


Model LKA 


© Highest grade optics insure superb definition 
Full standard size—society standard construction 
throughout 


* Fine and coarse focusing motions on both sides of 
stand with oversized coarse adjustment knobs 


* 2 coated Huygens eyepieces, society standards 
e Extra large stage, drilled to accept mechanical 


stage 
from hitting 


© Safety lock stop—prevents objectives 

or breaking condenser lens or slides 
© Precisioned dovetailed ways for absolutely smooth 
and trouble-free focus 


Aperture dia handy side 
extra cost 


Stand inclinable to 90° with perfect balance 

Built-in condenser NA 0.65 

Plane and concave mirror 50mm 

3 Achromatic coated objectives in triple nosepiece 
Choice of finish—black or pastel sand color 
Complete with hardwood case and lock and key 
Unconditionally Guaranteed 

© Meets CCSSO PG requirements 


— $7 6°° in lots of 5 


LKA 


$85.00 each on single order 


Specifications LKA—Standard size stand, society stand- 
ard construction, 3%e” x 31/2"' metal stage with clips. 
Selection of two eyepieces 10X and 15X Huygens or 
one 10X wide field and one Huygens eyepiece. Three 
achromatic parfocal objectives 4X, 10X, 40X (NA 
0.65), built-in condenser, 50mm plane and concave 
mirror, pre-drilled stage, fine and cocrse focusing 
motions on both sides of stand. Magnifications 40X, 
pa — 150X, 400X, 600X, wooden ccse with lock 
and key. 


$119.00 each on single order 


ifications—Same as model LKA but has detach- 
able, mechanical calibrated stage with fine movement 
adjustments. 


Criterion Manufacturing Co. 
331 Church St., Hartford 1, Conn. 


in lots of 5 


Criterion Manufacturing Co., Dept. THM-3 

331 Church St., Hartford 1. Conn. 

( Please send me complete information about 
eaching Microscopes 

plete microscope line. 


rer 
agar 


City. 
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Force Base. “Cape Canaveral Re- 
ports” 


12:30 p.m. Informal luncheon. H. V. 
Bullock, Coordinator, Science Educa- 
tion, State Department of Education, 
Atlanta, Georgia 
Address: Sidney J. French, Dean, Col- 

lege of Basic Studies, University of 
South Florida, Tampa. “Science in 
War and Peace” 


2:00-3:00 p.m. “Here’s How I Do It” 
Sessions 
I. Elementary—N. Eldred Bingham, 
Presiding (Florida) 
Il. Junior High School—Richard W. 
Copeland, Jr., Presiding (Florida) 


Ill. Biological—Ernest Burkman, Pre- 
siding (Florida) 

IV. Physical Sciences—Frances Jones, 
Presiding (Alabama) 


3:30 p.m. Exhibits, science teaching films 
(elementary, biological, physical) 


Dinner hour. “Free” 


8:00 p.m. Concurrent Symposia: “Sig- 
nificant Developments in Science Edu- 
cation” 

Symposium A. Frank Brown, Presid- 
ing (Florida) 


8:00-9:00 p. m. Elementary Science 


9:00-10:00 p.m. Biological Sciences 
Curriculum Study (BSCS) 


FREE TEACHERS 


experiments with 


TEACHING AIDS 
ABOUT GAS 


VISUAL AND SCIENTIFIC Aids—designed by ex- 
perienced teachers for teachers, to assist 
in instructing students how theoretical 
science principles are applied on a prac- 
tical business basis. ... Evaluated in ad- 
vance of publication by members of the 
National Science Teachers Association. 


ED-1 NATURAL GAS—Science Behind Your 
Burner — 42-frame, 35mm slide film ex- 
plaining how natural gas gets from well 
to burner. Includes teacher’s text, flow 
chart, student work sheets, and gas pipe- 
line map of the U.S. For Junior and 
Senior High School level. 

ED-3 EXPERIMENTS WITH GAS... .Teacher’s 
manual of 29 classroom experiments us- 
ing fuel gas. Includes complete directions, 
ideas for student participation, etc. For 
General Science Classes, Junior High 
School. 

ED-4 ADVANCED EXPERIMENTS WITH GAS... 22 
advanced classroom experiments per- 
formed with fuel gas. For Sr. High School 
and Jr. College levels. 

ED-5 HOW YOUR GAS METER WORKS... Teaching 
guide with illustrations and diagrams; 
wall chart and student work sheets. For 
General and Social Science Classes, Jun- 
ior High School level. 

SCIENCE IN ACTION Series. . . Six separate 
teaching kits describing | science princi- 
ples that make each gas a pliance pos- 
sible. Each kit contains teacher’s manual 
with simple experiments illustrating the 
various principles employed, a wall chart, 
and student work sheets. 


ED-8 GAS RANGE, ED-9 GAS WATER 
HEATER, ED-10 GAS CLOTHES 
DRYER, ED-11 GAS HOME HEATING, 
ED-12 GAS REFRIGERATOR, ED-15 
GAS INCINERATOR. 7th, 8th and 9th 
grade levels. 

ED-14 SCIENTISTS AT WORK—in the Gas In- 
dustry ...a 48-frame slide film with 
teacher’s guide. Illustrates the variety 
and scope afforded scientists, technicians, 
etc., who pursue careers in the Gas In- 
dustry. 


Educational Service Bureau, Dept. ST6 NAME 


American Gas Association 


420 Lexington Ave., N. Y.C. 17, N. Y. SCHOOL 

I have circled the key number and letter of ADDRE 

the teaching aid I can best use. enema 

ED-1, ED-3, ED-4, ED-5, cITY STATE 
ED-8, ED-9, ED-10, ED-11, NAME OF MY 


E-12, ED-15, ED-14 


GAS COMPANY IS 
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Symposium B. Erline Curlee, Presid- 
ing (Alabama) 


8:00-9:00 p.m. “Chemical Bond Ap- 
proach” (CBA); “Chemical Edu- 
cation Materials Study” (CHEM) 


9:00-10.00 p.m. Earth Science 
Symposium C. Harriet Ehrhard, Pre- 
siding (Florida) 


8:00-9:00 p.m. Junior High Science 


9:00-10:00 p.m. Physical Science 
Study Committee (PSSC) 


Saturday, October 29 
8:00 a.m. Exhibits; films; registration. 


9:00 a.m. General Session. NSTA— 
Robert A. Rice, Presiding 

Symposium: “Building a K-12 Program 

in Science” 
(a) 20 min. N. Eldred Bingham— 
Elementary (Florida) 

(b) 20 min. Helen E. Hale—Junior 
High School (Maryland) 

(c) 20 min. Annie Sue Brown— 
Biological Sciences (Georgia) 

(d) 20 min. Almond Fairfield—Phys- 

ical Sciences (Florida) 

Report: William P. Ladson, NSTA. 
“Future Scientists of America Pro- 
gram” 

11:00 a.m. Special Interest Groups 

(1) Traveling Science Teacher Pro- 

gram for State and Local Groups 

(2) Georgia’s New Science Program 

1-12 

(3) The Emerging Pattern of Elemen- 

tary Science 

(4) Science on TV—Elementary and 

Secondary 
(5) The Role of the Science Research 
Course and Science Seminars 

(6) Teaching for Critical Thinking 

in Elementary Science 

(7) Ecology of the Everglades 

(8) Research Experience for High 

Ability Secondary School Stu- 
dents 

(9) Team Teaching in Science 

(10) School Gardening 

(11) The Central Florida Museum and 

Planetarium 
(12) Outdoor Science Education 


12:30 p.m. Informal luncheon. J. Stanley 
Marshall, Presiding. Professor of 
Science Education, The Florida 
State University, Tallahassee 

Address: Philip Wylie, Author, Miami, 
Florida. “Science: Limitless or Lim- 
ited?” 

2:00 p.m. Tours 

(A) Fairchild Tropical—$3 
(B) Everglades National Park—$3 
(C) Seaquarium—$4 


Note: Please consult final program copy 
before the meeting since some of 
these items may need to be re- 
vised. 
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FSAA, 1961 


For the tenth consecutive year, NSTA 
is conducting a student science awards 
program dealing with projects prepared 
by young people in grades seven through 
twelve. Formerly known as the Science 
Achievement Awards for Students, this 
program will henceforth be called Future 
Scientists of America Awards (FSAA). 
To expedite fairness of competition and 
equality among states, a system of eleven 
geographical regions has been established 
within the United States. Similarly, there 
are three category divisions according to 
grade level: grades 7-8, 9-10, and 11-12. 
In this manner, a seventh-grade student 
will not be compelled to compete with a 
twelfth-grade student. Revision of the 
program includes some internal changes. 
For example, the national competition 
among projects limited to metals and 
metallurgy has been eliminated. 

The materials for the 1961 FSAA are 
currently available and may be obtained 
by writing to the Future Scientists of 
America, NSTA, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. Teachers are 
urged to request materials for not more 
than ten per cent of their students. If 
more material is desired, please give a full 
explanation of the needs. 


Science World Committee 


Arrangements between NSTA and 
Scholastic Magazines, Inc., for the mer- 
ger of Tomorrow’s Scientists with Science 
World will be continued in 1960-61. 
During the past year, NSTA has been 
represented on the Science World edi- 
torial board by the following committee: 
Sam S. Blanc, Gove Junior High School, 
Denver, Colorado; Anne E. Nesbit, South 
Junior High School, Pittsfield, Massa- 
chusetts; and Stanley E. Williamson, 
Oregon State College, Corvallis, Oregon. 
Teachers and students who read and use 
Science World are invited to send sug- 
gestions to this committee. 
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Research Participation 


Efforts of NSTA to test the educational 
effectiveness of grants to teachers for on- 
the-job research have reached the point 
at which an attempt should be made to 
study, assess, and evaluate the program. 
On the 1960-61 FSA agenda, this study 
would include all grants made by NSTA- 
FSAF as well as those given to teachers 
by the National Institutes of Health, the 
American Heart Association, and others 
which may be identified. Completion of 
the report will be the termination point 
of the program. 


FSA Publications 


Several best-selling student publica- 
tions are still available from NSTA. 
Three in which you may be specially in- 
terested are: Encouraging Future Scien- 
tists: Student Projects (50 cents per 
copy); Jf You Want to Do a Science 
Project (50 cents per copy); and En- 
couraging Future Scientists: Keys to 
Careers (single copies free; additional 
copies 10 cents each). 

A project of the U. S. Office of Edu- 
cation may be of interest to teachers. A 
contract has been let for the compiling 
of an annotated bibliography of infor- 
mation and materials relating to careers 
in engineering, mathematics, and science. 
This will be done under the direction of 
A. Neal Shedd, Specialist in Science of 
USOE. The publication will be available 
by January 1, 1961, and may be obtained 
by writing to the U. S. Office of Edu- 
cation, Washington 25, D. C. 


Youth Conference on the Atom 


The second annual Youth Conference 
on the Atom will take place in Chicago, 
October 20-22, 1960, at the Museum of 
Science and Industry. Student scientists 
from 38 states will convene to study the 
atom as it is used in a myriad of peaceful 
applications and as a frontier of science. 
The students taking part will be chosen 


from among the nation’s brightest youths 
through science fairs, aptitude exami- 
nations, and by leading educators. 

Sponsored by 62 electric light and 
power companies and co-sponsored by 
the National Science Teachers Asso- 
ciation and the Future Scientists of 
America Foundation, approximately 250 
students, accompanied by their science 
teachers, will participate in the three-day 
conference. Students and teachers will be 
addressed by some of America’s foremost 
scientists and will take part in group dis- 
cussion sessions with scientists from the 
Argonne National Laboratory, the Uni- 
versity of Chicago, and/or the Illinois 
Institute of Technology. 

Themes for the three-day conference 
are: Today’s World of Science; The 
Atom and Electricity, Biology, and 
Medicine; and Atomic Frontiers. Inspec- 
tion tours of Argonne National Labora- 
tory and the Dresden Nuclear Power Sta- 
tion will take place on the last day of the 
conference, and delegates will also have 
an opportunity to tour the famed Mu- 
seum of Science and Industry. The U. S. 
Commissioner of Education, Dr. Lawr- 
ence G. Derthick, said recently, “I can 
think of no one thing which at this 
moment is more important than they [the 
students] be shown, by leaders in the 
field, what the meaning and implications 
of nuclear energy may hold for their 
future.” 


U. S. Registry 


The U. S. Registry of Teachers of 
Science and Mathematics will be pre- 
pared for the 1960-61 school year under 
a grant from the National Science Foun- 
dation. This year’s registry will be com- 
piled anew from previous registries so 
that data may be used for special statis- 
tical studies to be made when the registry 
is completed. These studies will be done 
in conjunction with the NSF. 


Suggestions Report 

This column will report suggestions 
which are received from teachers, educa- 
tors, NSTA staff, and other interested 
persons on the development and progress 
of the FSA program. As these sugges- 
tions and recommendations are received, 
they will be circulated and evaluated by 
the Field Advisory Board (FAB) of 
FSA. If the submitted material is selected 
by the FAB as an item or project to be 
incorporated in the FSA program, noti- 
fication will be made under this subject 
head to keep you fully aware of develop- 
ments. Full credit and acknowledg- 
ment will be made for each suggestion or 
recommendation upon advice and direc- 
tion of the FAB group. 
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the production of top quality laboratory glassware 
at the lowest cost possible, we make it possible for 
you to concentrate on saving a substantial part of 
_your lab supply budget for other needed materials. 
If you are now using Diamond D laboratory pines 


dollar spent. If you aren’t... then it’s time to 


This Is the American Earth. Ansel Adams 
and Nancy Newhall. 90p. $15. San Fran- 
cisco Sierra Club, Mills Tower, San 
Francisco, Calif. 1960. 

Publishers are notorious—or ought to be— 
for the exaggerated claims they make for 
the books which bear their imprint. But 
when the Sierra Club, in announcing This Is 
the American Earth, said, “There was never 
before a book like this,” they were, I think, 
stating the truth. 

Here we have first of all a beautiful physi- 
cal production, a quarto handsomely de- 
signed, composed, and printed. I would say 
that no expense was spared in its production 
and the result is a vindication of the loving 
labors of Nancy Newhall and of David 
Brower, the indefatigable executive director 
of the Sierra Club of San Francisco, first 
and foremost of our many devoted conser- 
vation organizations. 

When you examine This Js the American 
Earth you will be struck at first by the 
magnificent photographs which embellish it 
—the work of some twenty distinguished 
men and women, among them Margaret 
Bourke-White, Henri Cartier-Bresson, and 
it is not invidious to say, best of all, the in- 
comparable Ansel Adams. They give you 
superb evocations of some of the most 
magnificent of our great national parks— 
Yosemite, Acadia (here, curiously enough, a 
misprint in a caption—Arcadia), Sequoia, 
Grand Teton, Yellowstone, Mount Mc- 
Kinley, Mount Rainier, and Glacier. 

But there are wonderfully evocative 
pictures of logging and cattle driving, duck 
hunting, hydraulic mining, contour plowing, 
beautiful California pasture country (see 
front cover), animals, birds in flight, and 
even the metropolitan cities of Los Angeles 
and San Francisco—some eighty-five pic- 
tures in all. 

As for Miss Newhall’s text, one can only 
say that it does justice to the magnificent 
American heritage which inspired it—a 
long, eloquent prose poem which illuminates 
the beautiful photographs and is in turn 
illuminated by them. This American earth, 
she reminds us, we all inherit. “It is ours, to 
love and live upon, and use wisely down all 
the generations of the future.” And never 
did we need so much to be reminded of this 
as in our present technological age when 
more of our people travel further and faster 
than ever before and see, as they travel, 
less than ever before. The national parks 
and forests and seashore resorts and wilder- 
ness areas—we have them in what to many 
seems an abundance. But we need more, and 
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those we have, we keep only at the cost of 
continual struggle. In the world of conser- 
vation, battles are won—but the war, never. 

This Is the American Earth owes its ex- 
istence first of all to Ansel Adams, who 
suggested an exhibit of photographs and 
texts that would combine to explain what 
national parks are really all about. This ex- 
hibit, first shown in the Sierra Club’s little 
building in Yosemite Valley, has enjoyed, 
through the good offices of the Smithsonian 
Institution and the United States Informa- 
tion Agency, a world-wide audience. But 
those of you who did not see the exhibition 
can enjoy the book. I have gone through it 
myself many times, and though ordinarily a 
reviewer may be expected somehow, some- 
where to find something in the work he is 
reviewing which he would have otherwise, I 
can only say that the work of Mr. Adams 
and Miss Newhall has resulted in something 
beyond reproach. 

One word more. The price, fifteen dollars, 
may seem high, but the mechanical beauty 
of the volume fully justifies it. 


ALFRED A. KNOPF 
New York City 


The Search for Order. Cecil J. Schneer. 
Foreword by Henry Margenau. 398p. $6, 
Text Edition $4.50. Harper & Brothers, 
49 East 33rd St., New York 16, N. Y. 
1960. 

All too rarely an exciting book on the his- 

tory of science appears—this is one of them. 

The subtitl—Development of the Major 

Ideas in the Physical Sciences from the 

Earliest Times to the Present—more ade- 

quately describes the approach, which is 

comparative and developmental rather than 
strictly historical. In this sense, the book is 
reminiscent of the classic volumes by Loeb, 

The Development of Physical Thought, and 

by Richtmyer, Introduction to Modern 

Physics. 

The author is to be congratulated for 
what must have been an exhaustive read- 
ing and selection task, and he has selected 
wisely. He has knit together the fabric of 
the several sciences into a cogent treatment 
of the evolving rationale of scientific investi- 
gation. 

In the twenty chapters, titled Science, 
Magic, and Religion (Science as Control 
over Man’s Environment); Order and 
Regularity in the Natural World; Greek 
Rationalism and Plato’s Problem; Galilean 
Science; The End of Plato’s Problem; The 


Idea of Mathematics; The Wonderful 
Machine; The Triumph of Mechanism; The 
Composition of Things; History in Science; 
Heat, Work and Energy; The Microscopic 
Model; Electricity and Magnetism; Ether 
and Light; Probability and Chance; The 
Fall of Matter; Classical and Nonclassical 
Science; The Theory of Relativity; The Fall 
of Causality; and Science in Mid-Twentieth 
Century; he has extracted the golden logic 
and even a bit of the philosophy which 
guided outstanding thinkers through creative 
activity. He has captured the flavor of con- 
troversy which makes the study of science 
progess so fascinating, e.g., the celebrated 
Newton-Hooke debates. Except for Chapter 
6 on Mathematics, which seemed to this 
reviewer to be weak and unduly compressed, 
the treatment is well balanced. It is not an 
easy book to read because of the heavy con- 
centration of material, but it is richly re- 
warding if one is willing to take time to read 
slowly and to reread passages. The author 
writes and organizes very well the great 
mass of subject matter he covers and has 
introduced leavening items of humor on 
occasion. 

In the hands of a good teacher, this book 
could be an excellent text for a course in the 
physical sciences. It would probably yield 
richer permanent dividends to the student 
than most of the strictly informational or 
factual texts available. 

The publishers have produced an attrac- 
tive book and are to be congratulated for 
resisting the temptation to fill the volume 
with woodcuts of bewiskered scientists or 


“Portable Laboratories" for the Classroom 


How to dramatize 
basic concepts 
of chemistry and 
crystallography 


With new CRYSTAL MODELS PORTABLE 
LAB, students literally “see” different types of 
chemical bonding arrangements which tie to- 
gether individual atoms in crystalline elements, 
metals and compounds, First of its kind in the 
moderate price range, CRYSTAL MODELS 
LAB makes pioneering use of inexpensive, easy- 
to-handle styrofoam spheres, with which stu- 
dents readily construct models of crystalline 
Structure. 126 spheres, red, blue and white, in 
3 different sizes; assembly jigs, connectors; 
40-page instruction and theoretical manual, 
well-illustrated. Additional spheres available 
separately. List $18.95 (quantity discounts for 
schools). For complete catalog of PORTABLE 
LABORATORY teaching aids, write Dept. C. 


SCIENCE MATERIAGS-CENTE 
59 Fourth Avenue, New York 3, N. Y. 
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UNITRON ST 


Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


Unit price $74. each 5-10 $ & 6°° 
11-24 units $65.12 Units 


Model MUS-ND: As above but with two 
objectives: 10X, 40X; single 10X eyepiece. 


NT AUTO-ILLUMINATION MICROSCOPE, MSA 


The UNITRON Student Auto-lllumination Micro- 
scope, Model MSA, employs a newly designed 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 

Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


Unit price $107 5-10 so 6°° 
11-24 units $94.16 units 


Unit price $61.75 5-10 ‘5 5 58 
11-24 units $54.34 units 
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UNITRON DISSECTING ADS 


Heavy base, micrometric 
tack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 
plate, Steinheil magnifiers. 


ADS: for 10X, 20X 


$3250 


ADSA: for 5X, 10X, 20X 


$3650 


> UNITRON STEREOSCOPIC MSL 


UNITRON LABORATORY 


Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


mus.......... 


A wide field, binocular, 
3-D dissecting model. 
Diopter and interpupillary 
adjustments. Removable 
glass stage plate. One set 
of eyepieces for 10X, 20X 
or 30X included; others 
available at extra cost. 


Model MSL..... 
(f.0.b. Boston) 


MLEB 


HIGHER QUANTITY DISCOUNTS NOW OF- 


FERED ON MOST MODELS 


UNITRON now offers even more liberal quant- 
ity discounts than ever before on most student 
models. With these lower quantity prices, your 
schoo! can make even more effective use of its 


NDEA Funds. 


All models are available with 


special optical combinations, wide field eye- 
pieces, or other modifications to meet your 
specifications. Why not let us quote on your 
requirements? 


UNITRON PHASE MPEA 


The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P10X, P40X. Eye- 
pieces: 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington’s 
article on this remarkable 
instrument. 


UNITRON PHOTOMICROGRAPHY SET 


Duplicates the perform- 
ance of costly apparatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 
focusing and selection of 
field while the camera is 


in position. 
Model ACA... 


ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America’s 
leading universities, schools, and industrial laboratories. 


WRITE FOR COMPLETE CATALOG on these 
and other UNITRON Models. 


INSTRUMENT Divisic 
UNITED SCIENTIF 


204-206 Milk Street * Boston 9, Mass. 


Please send me your complete catalog on 


UNITRON Microscopes §-G. | 

Name and Title 
cates 
Address | 


State. 


Prices include wooden cabinet, plastic dustcover and free 
delivery to your school unless otherwise noted. IMMEDIATE 
DELIVERY ON MOST MODELS. 
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"Steck No. 70,301-AC 


LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS 
Order by Stock No.—Send Check or M.O.—Money-Back Guarantee . . . Write for FREE CATALOG “AC” 


Educational and Lots of Fun! 


See a thrilling spark display as you set off a 
miniature bolt of lightning. Absolutely safe 
and harmless—perfect for classroom experi- 
mentation ... ideal for Science Clubs. Sturd- 
ily made—stands 14” high. Turn the handle 
and two 9” plastic discs rotate in opposite di- 
rections. Metal collector brushes pick up the 
static electricity, store it in the Leyden jar type condenser 
until discharged by the jumping spark. Countless tricks and 
experiments. 24-page instruction booklet included. 


Stock No. 70,070-AC......................... ..+--12.95 postpaid 


STEREO MICROSCOPE 


Over 50% Saving. Up to 3” Working Distance 
—Erect Image—Wide 3 Dimensional Field. 
Used for inspections, counting, checking, as- 
sembling, dissecting. 2 sets of objectives on 
rotating turret. Standard pair of wide field 
10X Kellner Eyepieces give you 23 power and 
40 power. Helical rack and pinion focusing. 
TEN-DAY TRIAL! 

Order Stock No. 85-056-AC 


Full price............................$99.50 f.0.b. Barrington, N. J. 
D-STIX CONSTRUCTION KITS 


Colored wood sticks 4” thick and “‘easy-on” rubber joints 
approx. ~;” diam. fit together quickly to form all kinds of 
simple or complex shapes, structures. Ideal for teaching 
mathematics, chemistry, physics, design, engineering, archi- 
tecture, abstract art. 


Stock No. 70,209-AC (230 pcs) $3.00 ppd 
Stock No. 70,210-AC (370 pcs $5.00 ppd 
Stock No. 70,211-AC (452 pcs) $7.00 ppd 


NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math teachers. If your tests 
require graph backgrounds—no need to attach separate 
sheets of graph paper and worry about keeping them 
straight. Simply stamp a graph pattern, 3’ square as 
needed on each paper. Grading graph problems then be- 
comes 100% easier. Stamps are 3” square overall—2 differ- 
ent patterns. 


Stock No. 50,255-AC (100 blocks) 
Stock No. 50,351-AC (16 


COMPACT TESLA COIL 


Safe. Spectacular. Demonstrates high frequency elec- 
trical current — Tesla’s theory of power transmission. 
Light fluorescent tubes by placing near coil. Produce 
electrical pinwheels of sparks, etc. Unit includes coil, 
base, high tension capacitors, inductive coil, adjustable 
spark gap and cord. Complete manual included. Size 
6” x 6”, weight 8 Ibs. Completely safe. 


$36.70 Pstpd. 


OFFSPRING OF SCIENCE. . . REALLY 
BEAUTIFUL CIRCULAR DIFFRACTION 
GRATING JEWELRY 
A Dazzling Rainbow of Color! 


As a scientific phenomenon, this new kind of jewelry is 
capturing attention everywhere. Shimmering rainbows of 
gem-like color in jewelry of exquisite beauty—made with 
CIRCULAR DIFFRACTION GRATING REPLICA. Just as a prism breaks 
up light into its full range of individual colors, so does the Diffraction 
Grating. 


Stock # $2.75 Pstpd. 
Stock $2.75 Pstpd. 


LIFE SIZE HUMAN SKULL 


Invaluable educational aid! Fascinating conversation piece! 
Skull is anatomically correct—made of natural bone color, 
bone hard, lifetime plastic. Parts snap together—take apart. 
Spring-action lower jaw. Removable skull cap for examin- 
ation of skull cavity, nasal passages, etc. Ideal for scien- 
tists, doctors, dentists, teachers, students, artists. Stand 
and Instruction and Anatomy Chart included. 
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REPLICA GRATING 


Take Unusual Color Photos At Night! 
After decades of effort, low-cost diffraction 
grating replica film is available. This film 
has 13,400 lines per inch. Diffraction Grating 
has been used to answer more questions 
about the structure of the material world and the universe 
than any other single device. Use it for making spectroscopes, 
for experiments, as a fascinating novelty. Cheap enough that 
you can pass a piece out to each student. Produces beautiful 
view of spectrum. Comes in clear plastic protector. 


Stock No. 50,202-AC—includes 2 pieces 8” x 52""— 
1 transmission type, 1 reflecting type........$2.00 Pstpd. 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed 


LOW-COST MICRO-SLIDE PROJECTOR 
SHOWS EXPERIMENTS ON SCREEN 


New way to teach chemistry and science. Project on-the- 
spot experiments, on screen or wall, with magnification, 
actually as they progress. Important phases, reactions 
may be observed by student group in revealing size— 
perfect vehicle for clear-cut instruction. Projector comes 
with a 3-element, 80mm focal length f/3.5 anastigmat , . 
lens and a fast 28mm focal length, 4-element f/1.2 lens we microslide pro- 
jection use. Also you get special elevated slide and specimen projection 
stage; standard 35mm, 2” x 2” slide carrier ; 35mm strip film holder. Addi- 
tional accessories available—water cooled stage; polarizing filters; petri 
dishes; miniature test tubes and holders; gas absorption apparatus, elec- 
trolytic cells and many others. 

Stock No. 70,230-AC $45.00 Postpaid 
Separate motor and blower for cooling Projector. 


Stock No. 70,263-AC 


$15.00 Postpaid 


CELL KIT 
Consists of clear plastic containers and plates to make 12 different cells— 
includes vials, eyedroppers, cement and directions 


LOW FRICTION AIR PUCK 
DEMONSTRATES FRICTIONLESS MOTION 


This fascinating model will float around on a flat surface on a 

cushion of air. Just touch it slightly and it will slide frictionlessly 

across the table, etc. Operates on same principle as Ford’s and 

Curtiss-Wright’s new, wheelless air-glide cars. Special balloon 

provides the air, and base is of strong, flat plastic 5” in diameter. 
Stock No. 50,228-AC $2.00 Postpaid 
6” Dia. heavy Chromed Steel Puck—operated by fizz bottle cartridges. 


Stock No. 70,185-AC $22.50 Postpaid 
RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light—One-piece, 
leak-proof tank is made of = transparent plastic 
with a clear water area 20” x 144” deep. The 
rigid wood frame comes in two y EEE units, the bot- 
tom frame receiving the water tank and the upper frame 
holding a rigid, translucent plastic projection screen. A 
clear bulb placed beneath the tank provides illumination 
for projection. Mechanism is actuated by an eccentric 
fastened directly to the small motor shaft. Wave vibra- 
tions are transmitted to the water surface through a 
leaf spring supported rod, to give parallel wave front or 
point source agitation with the supplementary attach- 
ment which is included. Motor is operated by two flash- 
light batteries in a brass case with a sturdy rheostat to vary the ak 
Order today. Low cost permits purchase in quantity. 


(Shipping weight 35 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed! 


FREE CATALOG—AC 
128 Pages! Over 1000 Bargains! 


America’s No. 1 source of supply for low-cost 
Science Teaching Aids, for experimenters, hobby- 
ists. Complete line of Astronomical Telescope 
parts and assembled Telescopes. Also huge selec- 
tion of lenses, prisms, war surplus optical instruments, parts 
and accessories, math learning and teaching aids. Request 
a and FREE Bulletin 50-AC (on Science Teaching 
ids). 
Easy Payment Plan Available! Details With Catalog! 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 


THE SCIENCE TEACHER 
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ancient scenes. This book should be read 
and “browsed” by every high school teacher 
and by every college teacher as well. It 
should be in every science teacher’s personal 
library and available in schools for refer- 
ence by the superior student. The author's 
final statement on Science and Truth is 
worthy of framing, even though the re- 
viewer does not agree that practical pro- 
ducers are second-rate scientists—indeed 
one cannot draw a line between pure and 
applied research. Perhaps, too, the author 
is “too hard” on the position of religion in 
an age when superstition, ignorance, and 
authoritarianism were rife. Yet this is a fine 
book and can be commended for study by 
every intelligent reader. 


WILLIAM H. Powers 
The Pennsylvania State University 
University Park, Pennsylvania 


Atoms, Molecules, and Chemical Change. 
Ernest Grunwald and Russell H. Johnson. 
252p. $6. Prentice-Hall, Inc., Englewood 
Cliffs, N. J. 1960. 

This book is intended to be used for an in- 

troduction to chemistry as part of a general 

education program in the physical sciences. 

The authors begin with a description of the 

nature of mixtures and pure substances, 

followed by the concept of chemical change. 

They discuss the laws of chemical change, 

the concepts of molecular formulas and 

weights, as well as the manner in which 


New! Turner Portable 


A convenient, self-contained Bunsen 
Burner which can be used in any class- 
room because it requires no gas outlet or 
hose connection. Designed by a science 
teacher, this unit simplifies demonstra- 
tions in labs, classroom, desks and field 
labs. The Turner Bunsen Burner furnishes 
clean, efficient heat instantly and is U. L. 
approved. A variety of burner heads is 
available for specialized lab work. Com- 
plete unit with disposable, safety-tested 
propane tank only $10.50 from your lab 
or school supply distributor. For more 
information write: 


TURNER CORPORATION 
823 PARK AVENUE 
SYCAMORE, ILLINOIS 
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energy is associated with the kinetic mole- 
cular theory of matter. 

The structure of the atom is developed 
from the failure of the Daltonian atom, the 
Bohr theory of the hydrogen atom, and the 
many electron systems through to the elec- 
tron-orbital model of the atom. The periodic 
chart of the elements is developed from the 
historical approach. Ionic and _ covalent 
compounds are discussed with emphasis on 
the structure and reactions of covalent 
molecules. The last two chapters deal with 
the atomic nucleus and its reactions. 

The book is well written and easy to read. 
Very little mathematical background is re- 
quired. Each of the subjects is pursued to 
great depth, perhaps beyond the easy com- 
prehension of the reader not previously ex- 


posed to chemistry, but a worthy challenge 
to the serious student. 

Little attention is paid to other matters of 
importance in a general education, such as 
the role of chemistry in industry, and the 
economy of nations. Although some chemi- 
cal reactions are described, no chemical 
processes are mentioned. It is a book of 
chemical and physical principles. 

The science teacher will find the book 
useful as a clear, largely nonmathematical 
account of the structure of matter, using 
the historical approach to the development 
of our present-day understanding of the 
subject. 

RALPH G. ASCAH 
The Pennsylvania State University 
University Park, Pennsylvania 


TILTRAY 


The only reagent tray which stores 
flat but tilts for handy access and 
label visibility. All metal construc- 
tion, coated with chemically resist- 
ant plastisol. Holds 120 each 15 ml 
bottles, dropper type or square. 
Tray without bottles— 
Cat. No. 120M 


Tray complete with 120 bottles and 
labels for “Semi-micro Chemistry” 
DeBruyne-Kirk-Beers published by 
Henry Holt. 

Cat. No. 290 


ACID-BASE REAGENT TRAY 


No more seepage and stains. Open, 
all metal construction, coated with 
chemically resistant plastisol. Holds 
5 each 30 mi bottles. 
Tray without botties— 

Cat. No. 221M 


TEST TUBE RACK 


Designed for maximum visibility—all 
metal, plastisol coated. Holds 7 test 
tubes. 
Cat. No. 113M 

for 10 x 75 mm tubes. . $1.20 ea. 
Cat. No. 119M 

for 13 x 100 mm tubes.. 1.30 ea. 
Cat. No. 122M 

for 15x 125 mmtubes.. 1.40 ea. 


Subsidiary of 
Universal Scientific Co. Inc. 


1312 South Thirteenth Street, 
Vincennes, Indiana 
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Prepared by NSTA Teaching Materials Review Committee 


Chairman: Dr. H. Seymour Fowler 


NSTA Teaching Materials 
Review Committee 


The Teaching Materials Review 
Center has been transferred from 
Northern Illinois University to the 
campus of Pennsylvania State Uni- 
versity under the chairmanship of Dr. 
H. Seymour Fowler. The former 
chairman of the Teaching Materials 
Review Committee, Dr. Robert A. 
Bullington, has accepted an overseas 
assignment and will no longer be as- 
sociated with the project. 

The purpose of this joint project 
between NSTA and Pennsylvania 
State University is to continue reviews 
and reports on teaching materials 
used in elementary and secondary 
school science programs. The ma- 
terials will include books, films and 
filmstrips, tape recordings, charts, 
laboratory apparatus and equipment, 
and related items. After review, the 
materials will be retained in appro- 
priate depositories of the Pennsyl- 
vania State University for use by stu- 
dents, faculty, or visiting educational 
groups. 

Readers are encouraged to send 
correspondence or materials directly 
to DR. H. SEYMOUR FOWLER, 
College of Education, Pennsylvania 
State University, University Park, 
Pennsylvania. Suppliers and publishers 
of science teaching materials are also 
requested to send items for review 
and examination to Dr. Fowler. 

Chairman Fowler will be assisted 
by committee members, as follows: 
Dorothy Alfke, George Free, and 
Burton Voss of Pennsylvania State 
University, University Park, Pennsyl- 
vania; Wilbur Gilham, Philipsburg- 
Osceloa High School, Pennsylvania; 
Robert Isenberg, Altoona Senior 
High School, Pennsylvania; Herman 
Kranzer, Temple University, Phila- 
delphia, Pennsylvania; and Robert 
Nelson, State College Junior High 
School, Pennsylvania. 


The Pennsylvania State University, University Park, Pennsylvania 


BOOK BRIEFS 


Careers in Physics. Revised Edition. Al- 
pheus W. Smith and Winston L. Hole. 
310p. $5.95. Long’s College Book Com- 
pany, 1836 North High St., Columbus 1, 
Ohio. 1960. 


Presents physics as a way of thinking and 
as a profession, followed by short descrip- 
tions of the various fields of specialization, 
including interdisciplinary specializations. A 
major portion of the book discusses teach- 
ing and research, industry, and Federal serv- 
ice. Special attention is given te the nuciear 
sciences and to research institutes. Contains 
appendices of Nobel laureates, journals, re- 
search laboratories, and selected sources and 
references. For high school students and 
college undergraduates. 


Biology. Elsbeth Kroeber, Walter H. Wolff 
and Richard L. Weaver. 646p. $3.99. 
Workbook and Laboratory Manual, 236p., 
$1.41. Teacher’s Manual, 78p., 60¢. Com- 
prehensive Tests, 76p., 54¢. Key to Com- 
prehensive Tests, 10p., 28¢. D. C. Heath 
and Company, 285 Columbus Ave., Boston 
16, Mass. 1960. 


A new edition of an excellent biology text, 
outstanding in its clarity and simplicity of 
presentation. The authors have a style of 
presenting material that is meaningful to the 
high school biology student. Includes a new 
and well-presented unit on space and 
radiation biology. Relationships to bio- 
chemical concepts simply and clearly pre- 
sented. Excellent illustrations, including 
Kodachromes. Summarizes important con- 
cepts at the end of chapters, stresses new 
terms, poses good problems, and lists per- 
tinent supplementary readings. 


Electricity. Arnold Mandelbaum. 158p. 
$2.95. G. P. Putnam’s Sons, 210 Madison 
Ave., New York 16, N. Y. 1960. 


This informative book will prove a fine 
supplementary aid to units on the subject. It 
is well written, giving a broad and interpre- 
tive survey of the historical developments in 
electricity. Illustrated with drawings. Recom- 
mended for late elementary and junior high. 


Find a Career in Medicine. Robert S. Starrett. 
160p. $2.75. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, N. Y. 1960. 


Informative source for those contemplating 
careers in the medical fields. Discusses stand- 
ards and training, aptitudes, and specific 
preparation required for admittance to medi- 
cal schools. Focuses primarily upon the 
physician, but gives information regarding 
the many fields and vocations related to 
medicine. This is the kind of book needed 
for guidance information in the junior and 
senior high schools. 


Choosing a Career in a Changing World. 
Virginia Veeder Westervelt. 160p. $2.75. 
G. P. Putnam’s Sons, 210 Madison Ave., 
New York 16, N. Y. 1959. 

A sensible guide which assists students in 

determining what they want in a job. Helps 

them to analyze themselves and to assess 
mental, social, physical, and moral traits. 

Students are guided into determining the 

kind of education they need and what it 

entails. Guidance is also given on how to get 

a job and how to make good on it. Especially 

strong in helping students in evaluating them- 

selves and discovering their interests and 
aptitudes. 


Adventures in Nature. Edwin Way Teale. 
304p. $4. Dodd, Mead & Company, 432 
Fourth Ave., New York 16, N. Y. 1959. 


This might be termed “the best of Teale.” 
The thirty-one selections have been taken 
from six of the author’s earlier works. Any- 
one who enjoys the out-of-doors will share 
the thrill of Teale’s intimate experiences with 
many facets of nature in widespread parts of 
the United States. The keen observations of 
this versatile naturalist are described with 
warmth and enthusiam that hold the interest 
of the reader. Of special interest to biology 
students. 


The Voyage of the Beagle. Charles Darwin. 
Abridged and edited by Millicent E. 
Selsam. 328p. $3.95. Harper & Brothers, 
49 East 33rd St., New York 16, N. Y. 
1959. 


The Voyage of the Beagle will delight the 
scientist and the adventurer, young or 
old. This five-year record allows us 
to travel with Darwin on his journey around 
the world. With him we discover the wonders 
of strange new lands. Descriptions of the 
inhabitants of these places, such as those of 
the gauchos of Argentina, are vivid and show 
us the warm, friendly, but curious attitude 
with which he met these people. The wonder- 
ful world of living things and the fossil 
records of ages past made Darwin wonder 
about the relationship between the two. 
Scattered through his notes we find his 
observations on the evidence showing the 
change that animals had undergone. This 
book also reveals the character and person- 
ality of Darwin. His sensitive nature, his 
zeal for discovering and collecting new 
things, his ability to make friends, and his 
love of all living things are shown in every 
chapter. 
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Modern Chemical Magic. John D. Lippy, Jr. 
and Edward L. Palder. 164p. $3.95. The 
Stackpole Company, Harrisburg, Pa. 1959. 


Interesting demonstrations popularize various 
chemical reactions. Plenty of magic stunts 
included to give flavor by adding to the dra- 
matic side of science. Deals with chemicals 
that are easily used and gives advice regard- 
ing properties and care in use. 


Laboratory Exercises for Physics. Harvey E. 
White, with the assistance of Eugene F. 
Peckman. 184p. $2.96. D. Van Nostrand 
Company, Inc., 120 Alexander St., Prince- 
ton, N. J. 1959. 


The exercises in this paperback manual, de- 
signed to accompany the text by the same 
author, provide precise and definite verifi- 
cation of principles previously discussed in 
class and in the theory provided by the 
author for each exercise. Instructions in the 
minutest detail are provided. The student 
who follows the directions closely cannot go 
wrong. A set of data is even included for 
each exercise, in case the school does not 
provide the essential equipment for carrying 
out the exercise in the laboratory. Nothing 
is left to the student’s imagination. 


Physical Science for Progress. Milton O. 
Pella and Aubrey G. Wood. 516p. $3.60. 
Prentice-Hall, Inc., 70 Fifth Ave., New 
York 11, N. Y. 1959. 


This new text presents a variety of concepts 
in the physical sciences at a level within the 
capabilities of the average high school 
student who is not enrolled in physics or 
chemistry and has a limited background in 
mathematics. It includes both historically 
significant and modern topics in an interest- 
ing and effective manner. There are 16 units 
ranging from the nature of the universe 
through the solar system, structure of the 
earth, composition of matter, the atmosphere, 
water, harnessing of energy, machines, com- 
munication, light, weather, shelter, clothing, 
and health. A teacher’s manual, a companion 
workbook, and a series of unit and quarterly 
tests complete this new and attractive con- 
tribution to the study of the physical sciences. 
Profusely illustrated. 


An Annotated Guide to Free and Inexpensive 
Health Instruction Materials. John R. 
LeFevre and Donald N. Boydston. 72p. 
Cloth $5. Paper $2.50. Southern Illinois 
University Press, Carbondale, Ill. 1959. 


This book should prove helpful to both the 
teacher and the student in the field of health. 
Materials are listed for grades 1-12 and also 
for the college level. For easy reference the 
section entitled “Materials Locator” arranges 
the material according to category, grade 
level, and topic. Main section of the book 
offers brief descriptions of the teaching ma- 
terials, and instructions are given for order- 
ing these materials singly or in large quanti- 
ties. With this book, a teacher has at his 
finger tips sources of current, inexpensive 
health materials which can be used either as 
teaching aids or for class distribution. 
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Simple Machines and How They Work. 
Elizabeth N. Sharp. 84p. $1.95. Random 
House, Inc., 457 Madison Ave., New York 
22, N. Y. 1959. 


Filled with many practical suggestions, illu- 
strations, and easy-to-do experiments with 
simple machines. Reading level is fourth and 
fifth grade, but the illustrations would prove 
very useful in presenting basic science prin- 
ciples at the sixth-grade level. The last 
chapter suggests additional places to look 
for machines. The book will increase the 
student’s awareness of his surroundings. 


Fundamentals of Guided Missiles. Air Train- 
ing Command of the United States Air 
Force and the Technical Staff of Aero 


Publishers, Inc. 576p. $12.50. Aero Pub- 
lishers, Inc., 2162 Sunset Blvd., Los 
Angeles 26, Calif. 1960. 


A very important book covering the funda- 
mentals of the entire field of guided missiles. 
Broad areas treated are aerodynamics, pro- 
pulsion, instrumentation, electronic controls, 
and guidance systems. Illustrated with 576 
photos and drawings. Includes comprehensive 
glossary of guided missile terms. An invalu- 
able reference for any teacher or student 
interested in this rapidly expanding field. 


Wildlife in Danger. Ivah Green. 128p. $3.50. 
Coward-McMann, Inc., 210 Madison Ave., 
New York 16, N. Y. 1960. 


Thirty extinct or endangered birds and mam- 


Life-Size « 
Authentic « Low-Cost 


PLASTIC 


TEACHING 
AID 


This faithfully reproduced plastic 


skeleton has true bone color, texture and 


appearance. Fully articulated, with 
soft, vinyl plastic intervertebral discs. 
Muscle origins in red and insertions 


in blue painted and labeled on one side 


for easy reference. 
Invaluable as teaching aid. 


Reproduction is complete in every 
detail, thoroughly checked by major 
anatomists. Models can be handled 
freely — unbreakable in normal use. 
Should any part get broken or lost, 


repair or replacement is available at low 


cost. May be marked on with ink or 


crayon, and easily erased with soap and 
water. Never become greasy or offensive. 


Used extensively by leading schools 
and universities throughout America. 


Write for complete catalog of MPL ana- 
tomical models, including skulls, skeletons, 
heart and parts. Priced from $18 up. 


Request your model 


through Title I/l of National 


Defense Education Act 


MEDICAL PLASTICS 
LABORATORY 


DEPT-ST, GATESVILLE, TEXAS 
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mals are briefly described and _ illustrated. 
Interesting, but general, remarks concerning 
habitat, life cycle (i.e. nests), feeding habits, 
and distribution are presented for each 
species. The author stresses, in a fashion 
understandable by upper elementary and 
junior high students, the causative effect of 
man upon animal extinction. Availability of 
this book to the present generation may aid 
in preventing the persecution of many species 
of wildlife. 


A Book About Bees. Edwin Way Teale. 208p. 
$3. Dodd, Mead & Company, 432 Fourth 
Ave., New York 16, N. Y. 1959. 

A new edition of the book originally pub- 

lished as The Golden Throng. The writing of 

naturalist Teale is factual, refreshing, and 


delightfully fascinating. Contains much ma- 
terial of a general entomological nature and 
is interspersed with many excellent photo- 
graphs of his own taking. Highly recom- 
mended for the library of every biologist. 


Wonders at Your Feet. Margaret Cosgrove. 
64p. $2.95. Dodd, Mead & Company, 432 
Fourth Ave., New York 16, N. Y. 1960. 


Interesting seasonal treatment of the world 
of living things. Communities of plant and 
animal life introduced. Evolutionary de- 
velopment discussed in an_ informative 
style. Includes interesting descriptions of 
characteristics of many forms of plant and 
animal life. Well illustrated with both color 
and black and white drawings. Recommended 
for elementary and junior high. 


Physics 


310 pages 50 illustrations 
Price $5.95 
ORDER FORM 
Lonc’s CoLLece Book Co. (Dept. S) 
1836 North High St. 
Columbus 1, Ohio 


I am enclosing $5.95. Please send me Smith & Hole: Careers in Physics. 


CAREERS IN 
PHYSICS 


Newly Revised—1960 


By ALPHEus W. SMITH 
and 
Winston L. Hove 


A timely book portray 
ing the contributions 
and objectives of phys- 
icists in the modern 
world. Outlines the 
many opportunities for 
a satisfying career of 
professional service. A 
valuable reference for 
libraries, science teach- 
ers, vocational counse- 
lors and students in an 
advancing world of 
science. 
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READING 


“Science in Space.” National Academy of 
Sciences-National Research Council, Wash- 
ington 25, D. C. 1960. A series of reports 
are being published in nine parts. Those 
currently available are “The Nature of 
Gravitation,” “The Earth,” “The Planets,” 
“Physics Fields and Energetic Particles in 
Space,” “The Biological Sciences and Space 
Research,” “The Moon,” and “The Sun.” 
Future publications include “Galactic and 
Extragalactic Astronomy” and “A General 
Review.” These reports are written with a 
minimum of mathematical detail and in 
concise form. Sections on background and 
history are included when the authors felt 
this augmented the explanations. Each re- 
port published to date contains an adequate 
bibliography. The reports are available from 
the Printing and Publication Office of the 
National Academy of Sciences, 2101 Consti- 
tution Ave., N.W., Washington 25, D. C., 
for $1 each. 


“Creative Thinking and Experimenting.” 
By H. R. Crane. American Journal of 
Physics, 28:437. May 1960. Starting 
with the famous 1908 “Mathematical In- 
vention” address of Henri Poincare, the 
author gives his interpretation of what crea- 
tive thinking is and how it can be developed. 
He states “. . . this sounds like the sequence 
of steps in a detective story!” A distinction 
is made between how creative thinking is 
applied to science fair projects that are 
scientific investigations and those that are 
demonstrations. The author points out that 
projects that demonstrate do not provide for 
experience with the scientific process 
(method). 

“New Trends in Science Education.” By 
seven selected ‘authors. The High School 
Journal, 43. March 1960. Excellent resume 
of new plans in science teaching. The 
authors seem to express one over-all phi- 
losophy—the “pursuit of excellence.” In 40 
pages, one receives what is probably the 
most complete and condensed version of 
new and radical experiments in science 
education. 

“Energy Transformation in the Cell.” By 
Albert L. Lehninger. Scientific American, 
5:102. May 1960. Recently, energy trans- 
formation in living things has been an area 
of great research activity. This is an area 
which deserves rethinking by teachers. It is 
not a simple matter of food plus oxygen 
producing carbon dioxide, water, and 
energy. It is a series of enigmatic reactions, 
some of which take place in cell membranes. 


“Understanding Testing.” Guidance, Coun- 
seling, and Testing Section, U. S. Depart- 
ment of Health, Education, and Welfare, 
Washington, D. C. 1960. Provides basic facts 
about various tests, how they are con- 
structed, and how they are to be used. Con- 
tains a glossary of commonly used meas- 
urement terms. Single copies are available 
for 25¢ through the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. 
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AUDIO-VISUAL 
AIDS 


Airplanes, Jets and Rockets. Detailed dia- 
grams and cutaway views effectively de- 
scribe and explain the principles of powered 
flight and the impact of aviation upon to- 
day’s world. The filmstrips are closely cor- 
related with textbooks, supplementary read- 
ing material, and classroom activities. Film- 
strips: What Makes an Airplane Fly? 42 
frames; How Is an Airplane Controlled? 29 
frames; Safety in Flight, 37 frames; How Do 
Helicopters Fly? 33 frames; How Do Jets 
Fly? 40 frames; and Rocket Power for 
Space Travel, 40 frames. Recommended for 
upper elementary and junior high grades. 
Color. Set $31.50; $5.75 each. 1960. The 
Jam Handy Organization, 2821 East Grand 
Blvd., Detroit 11, Mich. 


Balance in Nature. A fascinating film 
showing in detail the life cycle of aphids 
and their enemies, the ladybird beetles. The 
details of aphid reproduction, metamor- 
phosis, and feeding are clearly portrayed by 
excellent macroscopic photography. In 
similar fashion, the ladybird beetles are 
shown from egg through adult. The eating 
of the aphids by larvae and adults of the 
beetle is a most interesting feature. A useful 
film for any high school or college class in 
which these insects are studied. 17 min. 
Color $170. 1959. Filmscope, Inc., Box 397, 
Sierra Madre, Calif. 


Space and Space Travel. Four filmstrips 
for intermediate and junior high grades that 
deal with space instruments and vehicles. 
Introduces the student to the meaning of 
new terms found in the study of space and 
space travel. Includes both drawings and 
photographs. Titles are: Leaving the World, 
41 frames; Current Events in Space, 47 
frames; Man in Space, 47 frames; and Space 
Travel A.D. 2000, 52 frames. Color. Set 
$21.60; $6 each. 1960. Society for Visual 
Education, Inc., 1345 West Diversey Park- 
way, Chicago 14, IIl. 


Animals Protect Themselves. Shows how 
some common animals protect themselves 
from their enemies. Forms of protective be- 
havior demonstrated are escape, body cover- 
ing, camouflage, or fighting. A young boy, 
his father, and their dog take a walk and 
discover different types of protective be- 
havior. Both field animals and zoo inhabi- 
tants are pictured. For grades 1-6. 11 min. 
Color $110, B&W $60. 1960. Coronet In- 
structional Films, Coronet Building, Chicago 
1, Ill. 


How We Know the Earth’s Shape. A 
motion picture showing the globe as it is 
derived from the earth’s shape. Various 
proofs are shown for its curved surface, in- 
cluding the ship phenomenon, moon eclipse, 
circumference sailing, and aerial view. 
Earth’s variations from a true sphere are 
also discussed. The orbiting of satellites is 
shown. Useful aid in upper elementary and 
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junior high school. 10 min. Color $110, 
B&W $60. 1959. Film Associates of Cali- 
fornia, 11014 Santa Monica Blvd., Los 
Angeles 25, Calif. 


Microorganisms that Cause Disease. Five 
types of pathogens—the fungi, bacteria, 
viruses, rickettsiae, and protozoa—are shown 
by either the optical or electron microscope. 
Some excellent sequences show living micro- 
organisms and their destructive effects upon 
cells or tissues. The importance of modern 
research techniques is made clear. A very 
good introduction to the study of pathogenic 
microorganisms in high school or college 
biology. 11 min. Color $110, B&W $60. 
1960. Coronet Instructional Films, Coronet 
Building, Chicago 1, Il. 


APPARATUS & 
EQUIPMENT 


Golden Capito! Weather Kit. Consists of 
“do-it-yourself” cardboard equipment for 
constructing a cloud identifier, humidity 
computer, wind direction and wind speed 
indicator, thermometer, simplified weather 
map, and includes the paper-bound Adven- 
ture Book of Weather. The equipment is 
easily put together but can be constructed 
only once. The equipment in the kit that was 
examined was not as accurate as it could be. 
The book is the best bargain in the kit. It is 


with Uystrom Wedels, Charts, Globes and WMape 


Eligible for purchase under provisions of the 


National Defense Education Act. . 


MODELS—aAnatomy . 
CHARTS— Anatomy 
GLOBES—Physical . . . Celestial . 


. Biology 


. Biology... 


General Science . 


. Satellite . 


. TITLE 3. 


. Physiology 


.. Planetarium... 


Globe-Reading Activity Cards 


MAPS— Physical . . . Rainfall . 


. Thermal . . 


Please send me your catalog No. ST960, with full- 
color illustrations, descriptions and prices of Nystrom 


. Outline 


POSITION 


For further | 
information, | 
return this , science materials. 
convenient 
coupon NAME 
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SCHOOL 
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colorful and interesting and the experiments 
described would be worthwhile for the inter- 
mediate grades. $2.95. 1959. Capitol Pub- 
lishing Company, Inc., 737 Broadway, New 
York 3, N. Y. 

Athena I Rocket Kit and Propellant Set. 
Rocket developed specifically for study in 
high school science classes. Makes use of 
zinc dust and sulfur for propellant in cap- 
sules that can be preloaded and stored. 
Workmanship good, easily assembled, and 
the kit contains full instructions. Safety pre- 
cautions properly emphasized. Good per- 
formance. $8.20. 1959. Hi-Craft Company, 
2345 Albatross Way, Sacramento, Calif. 

Battery Chemistry Kit. Contains essential 
materials for generating electricity from 
different combinations of metals and solu- 
tions. Also parts for current detection equip- 


ment. Teacher’s manual and student work- 
sheets included with kit. Excellent for teach- 
ing basic electrochemical concepts such as 
battery assembly, electroplating, electrolysis, 
activity series, and classification of metals 
according to electrochemical properties. 
$9.95. 1960. Product Design Company, 2796 
Middlefield Rd., Redwood City, Calif. 
Basic Electricity Kit. Includes bell, motor, 
lamp and socket, DC ammeter, battery, 
knife switch, connection board, spike, 
magnet, wires, fuse, resistance and hook-up 
wires. Helpful set of instructions included 
giving many suggestions for use. Should 
prove to be an excellent aid for general 
science teachers, and especially good for 
students in an activity-type program. $17.50. 
1960. Product Design Company, 2796 
Middlefield Rd., Redwood City, Calif. 


Chemistry, physics, 
and the earth sciences 


are blended in 


MILTON O. PELLA 


Educational Book Division, 


Send for an illustrated brochure. 


Englewood Cliffs, N. J. 


Prentice-Hall, 


AUBREY G. WOOD 
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@ Check your shelves to see if you have these recently published NSTA Materials. 


Selected Papers in Science Teaching from STAR ’60 


Summarization is made of thirteen winning project entries 


‘from science teachers participating in the 1960 Science 


Teacher Achievement Recognition Program. Projects 
include newly tested and improved activities of variety in 
teacher demonstrations, laboratory exercises, curricula 
recommendations, methods and techniques, and research 
work. 1960, 64p.......... 


Proceedings of NSTA’s Eighth National Convention— 
Current Science and the K-12 Program 


Includes all major addresses, sectional meeting notes, 
synopses of panel presentations, summary of discussions 
of parallel sessions, and association activity reports. 


SEND ORDERS TO: 


+1960 NSTA PUBLICATIONS 


IN HIGH L SCIENCE 
TEACHING 


CONVENT ION 
_ KANSAS CITY CONVENTION 


BIBLIOGRAPHY OF REFERENCE 
FOR ELEMENT (SCIENCE 


New Developments in High School Science Teaching 


Report of study of new and promising practices in science 
teaching, grades 7-12; provides information on science 
seminars, new types of program in general science, earth 
science, physical science, biology, chemistry, and physics. 


A Bibliography of Reference Books for Elementary 
Science 


A selected list of reference books, other than textbooks, 
grouped according to grade level and science area; list 
of professional books for the elementary science teacher. 


(Checks payable to National Education Association) 


Publication-Sales Section 
National Education Association 
1201 Sixteenth Street, N. W. 

Washington 6, D. C. 


DISCOUNTS on quantity orders of the same 
publication shipped to one address, unless 
otherwise specified, are as follows: 2 to 9 
copies, 10%; 10 or more copies, 20%; 
flat rate to bookstores and other agencies 
for resale, 20%. 
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NOW GET COMBINED METRIC and AVOIRDUPOIS! 


OHAUS HARVARD AVOIRDUPOIS 
TRIP BALANCE 1 OZ. X .01 OZ. 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide"’. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in. 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 


Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 3 
less Steel plates. Both models list for ee 
$25.00. | 


FEATURES: 
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SELF-ALIGNING BEARINGS +* BOX-END BEAMS «+ RECESSED BALANCE ADJUSTMENT 
NUTS e¢ RELIEF ETCHED STAINLESS STEEL BEAMS -« SLIDING TYPE POISE « ANGLE 
VIEW DIALS AND BEAMS 


Wide use in educational, laboratory, and industrial 
applications. 


Complete Line of Precision Scales 
and Weights . 


1050 COMMERCE AVENUE @ UNION, NEW JERSEY 
Dept ST. 
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